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1. Introduc[ion/ Background 

Soil and groundwater have been inveetigated in Parcel C at the Forrner Boeing C 6 
Facility(Site) located at 19503 South Normandie Avenue in Los Angelee ;  California  
(Figure 1): Parcel C is approximately 70 acres: Previous investigations have shown 
the preeence of volatile organic compounds (VOCe) in Soil and groundwater at certain 
areas of the Site that require remediation. 

Several remedial approaches were evaluated for addressing VOC-impacted 
groundwater: Based on the detailed evaluafion af substanfial:groundwater quality 
monitoring data; enhanced biodegradafion wae selected ae the moet feaeible alternative 
to remediate the eource-area VOCe in the shorteet time. Thie workplan presente an 
overview of the Site characteristics and the details of a Parcel C source area 
groundwaterpilot study plan to use enhanced biodegradation for the remediation of 
VOCs in groundwater: 

1.1~~.~SteHydrogeology . 	 . 	.... 	 . 

The Site is underlain by the Bellflower Aquitard, which is a regional hydrogeologic 
feature in the Los Angeles basin: Vadose zone soils at the Site consist predominantly 
of silte, clays, and fine-grained eands, which are highly heterogeneoue acrose the Site 
and are impacted in certain areas'with VOCsI The primary VOCs found in soil include 
trichloroethylene (TCE); 1,1-dichloroethene (L1 DCE); and 1,1,1-trichloroethane 
(1;1;1 TCA): Groundwater at the Site occursrat a depth of approximately60 to 65 feet  
below ground surface (bgs) under unconfined'conditions and'flows generally to the 
south. The-water-bearing zone consists af two primaryunits, the Middle Bellflower 
 Sand, which is the water-bearing unit, and theLower Bellflower Aquitard, whieh 
separates the Middle Bellflower sand from the underlying Gage Aquifer. The Middle 
Bellflower sand extende to a depth of approximately 115'feet bge and coneiets of three 
sub-unite; the B-Sand, the Middle Bellflower Mud (MBFM), and the C Sand: The B  
Sand is present from approximately 65 to 85 feet bgs and consists predominantly of a 
fine to medium sand: The MBFM is a silt and clay layer'that is present from 
apptoxirnately 85 to;95 feet bgs and appeare ttrbe present acrose much of the Site. The 
C-Sand ie preeent from approximately 95 to 115 feet bge-and coneiste predoniinantly of 
a fine to medium eand. Groundwater at the Site hae a relatively flat gradient (0`.001 
feetlfoot) and flowe predominantly to the eouth at a rate of approximately IO to 20 feet  
per year. 

i  
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1.2 5te Qoundwater Quality               

Groundwater quality has been characterized with data from 43 monitoring wells and 45 
multi-depth:Simulprobe Boflngs installed at Strategic locafions acroas the Site: 
Monitofing wells are generally screened within the top 20 feet of the groundwater. 
Simulprobe sampling was performed to evaluate the vertical distribution of VOCs in 
the'B-Sand and the C-Sand. Since VOCs appear to be stratified in the B Sand;;it is 
divided furiher into two sub-units, the Upper$-Sand and Lower B;Sand. (The MBFM 
ispresent within whatwill bedescribed going;forward as the lower B-Sand and the C- 
Sand. It varies from North to South'throughout the sourca area plume.) 

Source area groundwater consists of the impacted groundwater with'the highest 
 concentrations bf VOCs at the Site: Two primary groundwater source areas have been  

idenfified in Parcel C and are located in the former Building 1/36 and Building 2 
locations: The former Building 1/36 source-area is the primaryfocus of this workplan. 

The primary impacts in the Building 1/36 source area are TCE and;l,l DCE: Figures 2 
 and 3 illustrate the site-wide groundwater impacts (7anuary 2001) for TCE and l,l  
 DCE, respectively. Thesecompounds constitute the mostelevatedconcentra6ons and  

largest areal impacts. Other compounds arepresent within these plumes, however, 
 they cover a emaller aerial extent: Other compounds present at elevated concentrations  

include 1,1,1-TCA, toluene, methyl ethyl ketone (MEK) ;  and acetoile. 1,1,1-TCAwi11  
degrade abiofically to 1;1-DCE and acetate; toluene ;  MEK and acetone will undergo 
direct biodegradation. As a result, TCE and 1;1-DCE are theprimary focus of this 
enhanced source -area biodegradation program: 

Given the stratified nature of the Bellflower aquiclude, the distribution of TCE 1,1 
DCE, and other elevated VOCs is summarized below. 

• Upper B-Sand: TCE and 1, I-DCE source area plumes overlapl;l,l TCA,toluene,   
MEK, and acetotte plumes of cornparable concentrafions. The areal extent of the 
TCE and l ; l-DCE plumes dominate. 

• Lower B-Sand: TCE, 1,1 DCE; and 1,1,1-TCA source area plumes overlaptoluene   
and MEKplumes of comparable concentrafions: The areal extent of TCE ;  1,1 

~ DCE,and1,1,1 TCA`plumes doniinate.  	 ~  

• C Sand: 1;1 DCE and 1,1,1 TCA source area plumes overlap toluene and MEK 
plumes of comparable concentrations. 

. 	 ....  	 2:.. 	
. 
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1.3 ~ . 5te GroOndwater Bogeodiemistry           

A baseline sampling standard operating procedure was developed and implemented for 
eelect biogeochemical parametere in groundwater to evaluate natural biodegradation 

 proeeeeee ak the Site (England Geosyetem/Haley & Aldrich, 2001): Baeed upon the 
data collected for the baseline biogeochemical program, groundwater in the Building 
1/36 area is anaerobic (dissolved oxygen [DO]< 1.0 milligrams per liter [mg/L]) and 
hasnegative redox conditions (oxidation reduction potential [ORP]less than =50 mV). 
Moderate nitrate and eulfate depletion, elevated dieeolved iron, and`trace amounte of 
methane have also been observed'in the Building 1/36`area ;  and toluene and other 

 potential electron donore (e.g., MEK) are present. Because of thepreeence of electron    
donore, conditione in the Building"1/36 area are a}ready anaerobic,`reducing, and are 
considered favorable for the reductive dechlorinafion of compounds such as TCE, cis- 
1;2-DCE ,1;1-DCE and 1;1,1 TCA:    

Biodegradation is already occurring as evidenced by the presence of the daughter 
 products ofTCE (cis-1,2-DCE)`and1,1;1-TCA{I;1-DCA). Furthermore,a    

dehaloccocoides ethogenes (DHE) Preliminary Chain Reaction (PCR) Assay test was 
conducted on groundwater eamplea'. The teetidentifies the preeence or abeence of 
DHE microorganieme that are capable of complete dechlorination of TCE. The reeult 
of the teet yielded a 3-plus which indicatee that the necessary microbial suite ispreeent 
for the reductive dechlorination of TCE, cis 1 ;2-DCE, and vinyl chloride. 

1:4: .  Tedinology DesQiption  

In-Situ Reacfive Zone (IRZ) hae been eelected to treat the impacte in'the Building 1/36   
Area. IRZ technology will be util'ized to optimize and enhance biodegradation of 
chlorinated VOCe. The technology enhancee'biologically mediated reactions by 
supplying additional organic carbon to the groundwater.; Microbes metabolize the 
eupplemental organic carbon eource and in the proceee drive the ORP to a lower, more 
strongly reduced etate; Organic carbon ie added by eupplying the groundwater syetem 
with a carbohydratesource in the form of a mixture of carbohydrate and water: 

Indigenous heterotrophic microorganisms present in the subsurface can readily degrade 
the carbohydratee. This metabolic degradation procees utilizee available DO contained 
in groundwater; ae well!as other alteruative electron acceptore, and ae a reeult iirivee 
groundwater;to a more attaerobic and reduced etate. The bactefial communitq preeent 
in'the aquifer prior to caebohydrate'addition adapte to the changed biogeochemical 
aquifer conditions. In the enhanced subsurface environment the bacterial population 

 . 	.. 	..... 	 . 	. 	 .... 	. 	.: 	3. 	
. 
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adjusts and facultative species beginYo use alternative electron 
acceptors. In the absence'of oxygen anaerobic populations grow. A bacterial 
community capable of fermenfing carbohydrate sugars develops; producing volatile 
fatty acids, alcohols; andhydrogen: The volafile fatty acide and alcohole are farther 
degraded to carbon dioxide and water and hydrogen is consumed as part of the 
reductive dechlorination process. 

Hydrolyeie and fermentation of carbohydrate ultimately reeult in the production of 
acetate and hydrogen; which eerve as the moet desirable eourcee of energy for bacteria 
using sulfatecand carbon dioxide (CO Z) as electron acceptors: Methanogens uSe CO Z  as 
an electron acceptor and contribute to:reductive dechlorination procese: The seductive 
dechlorination breakdown pathways, intermediates for VOCs conimonly found as 

 environmentalcontaniinante, and the cycling of organic carbon in att IRZ are preeented    
in Figures 5 and 6. 

Once organiccarbon has been sufficiently defivered throughout the treatment area, 
subeequent additions of carbohydrate, if neceseary, catr be utilized to support the 
enhanced microbialpopulafion. This maintenance carbohydrate dosing;occurs at 

 ~intervale to maintain a target total organic compound (TOC) level eufficient to maintain   
the reduced environment that results from the'activities of the enhanced microbial 
population. The reactive,zone performance is measured by monitoring for the target 
contaminante and relative concentratione of degradation producte and other indicator 
parametere in groundwater euch as D0, ORP; pH, and specific conducfivity:    

The IRZ technology hae been accepted by both federal and etate regulatory agettciee at 
more than SO eitee throughout the United States. More specifically ;  several sites in   
southern Califomia are in progress: These sites are listed below: 

• Electronics Manufacturer, City of Induetrq; 

• Aerospace"Company; NewburyPark; 

• Automotive Manufacturer, Newport Beach; 

• Electronics Manufacturer, Santa Ana; 

• Dry Cleaner, Mission Viejo; and 

• Aerospace Company, San Marcos. 

 ... 	
. 	 .. 	

4   
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1.5 SteApplinbility  

Anaerobic IRZ methods have successfully been applied Yo TCE, 1,1-DCE and the 
aseociateddaughterproducte, in eimilar geologic eettingsto thoee encountered at the 

  Sitz: The keq to euccess will beengineering the process to deliver adequate organic 
carbon to ensure an environment in which reductive dechlorination can be maintained 

 so that the proceee can proceed at an accelerated rate. Based on available Site data, 	 ~   

daughter producte have been detected in eeveral wells on Site a}ready. The presence of 
 daughter producte (notablq cis 1 ;2-DCE) in the Building 1736 area ie aleo a eite-   
 epecific piece of evidence that indicatee that an appropriate mic7obial populafion ie   

presentat the:Site. 

In addition, biogeochemical water quality data also provides indications that the 
environmentis anaerobic and reducing, and'that microbial proceeses are contributing to 
creating`this environment: Among this evidence is the following: 

• DO meaeuremente are leee than 1.0 mg/L in groundwater collected frorn welle 
   TMW-2 and WCC-03S. The low D0 (zl to 2 mg/L) indicatee that groundwater ie   

anaerobic: - 

•'ORP ie negative from groundwater eamplee collected from eeveral welle (WCC- 
 ~03S,WCG06,andTMW2). OT2Prangedbetween-33and-180mVand   

indicates the groundwater ie anaerobic and the ettvirotnnent is reducing. 

• Moderate nitrate and eulfate depletion and trace methane provide additional 
evidence of microbial activity. 

• Ferrous iron was detected in groundwater samples collected from several wells 
(WCC-03S; WCC-06 ;  TMW 2; TMW 3; TMW 7, TMW 9, and TMW-12) at 
concentrations between 0.14 and 13.4 mg/E. The presence of ferrous iron in these 
wells above background indicates that groundwater is anaerobicand the 
environment isreducing. 

• 3-plus DHE PCR analyfical results from Building 1736 provide additional evidence 
that enhanced biodegradation of chlorinated VOCs via reducfive dechlorination 
can occur at this Site if an electron donor ispresent or provided: 

The following sections discuss the objecfives and specific tasks of the source-area 
groundwater IRZ pilot study program. 

5 ... 
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2. Source-Area Grountlwater IRZ Pflot S[udy 
Objedives 

Theprimary objectives of the proposed pilot study program in the Building 1/36 area 
are: 

1. To reduce the mass of chlorinated VOCs in the VOC source-area in order to 
improve groundwater quality; and 

2. To evaluate to what extent VOC concentrafione can be reduced over time:   

To meet theee objectivee food grade amendmente will be added to create an II2Z to 
stimulate the natural VOC biodegradation processes: The following sections of this 
workplan detail the componente o£the propoeed eouxce-area pilot etudyprogxam. 

3. Souroe-Area Groundwater IRZ P'ilot S[udy Program 

This section describes the implementation of an II2Z pilot study in the Building 1/36 
Area. The conceptual outline of the prograrn is preeentetl`fuet„followed by a detailed 
descripfion of the pilot program including hydraulictesting, well constraction, 

 ~ amendmentaddi£ion,monitofing;;reporting;and cloeure activifies,   

3.1 <Conceptual Program:0utline  

There are eevetal discreet etepe in the proposed IRZ pilot program that are neceseary to 
implement the technology and to demonstrate its efficacy for achieving the stated 
objectives: 

• The firsfphase of the IRZ pilofprogram will be basic hydraulicYesting. The 
results of the hydraulic tests will serve as`the basis to finalize the layout of the IRZ 
amendment points: The hydcaulic testing will be ueed to confirm well epacing and 
conetruction, and toprovide supplemental informafibn related to amendment 
addition. 

• The IRZ amendment points and monitoring well network will next be installed 
acroee the source-area plume. A total of approxiinately 170 IRZ amendment point 

 locations (209 discrete pointe) and 7 new monitoringwell locations (12new    
discrete well points) will be ittetalled in the targeted source areas within the Upper 
B Sand, the Lower B=Sand, and'the C-Sand. 

s 
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• Once the IRZ pilot eyetem ie constructed,;proceee operation wi11 	 ~  

begin with a baeeline monitorittg event ueittg eelecf welle. Thie data will be ueed to 
define the baseline biogeochemical andplume conditions within the target 
treatment zone. 

• Amendment addifionwill begin;immediately after the baseline samples are 
collected: A molasses and water solution will be used. Based on the response of 
the natural'system to the molasses reagent; additional amendment events will be 
scheduled: In select areas of the IRZ; potassium bromide will be addedto'the 
molasses reagent solution: The bromide will serve as a tracer .  

•~~Groundwater monitoring events targeting specific procese analytes redox; DO, 
electron acceptore and metabolic by-producte, TOC; and VOCs and their daughter  
products - will be used to tcack the development and progreee of the W. A eelect 
set of amendment points and monitoring wells<will be sampled based oma 
predetermined schedule: This schedule will be adjusted based on the results 
obtained in each sampling event. The ongoing site-wide monitoring program will 
be ueed to eupplement the IRZpilot etudy data collection program. 

• Performance monitoring will be used to make decisions regarding the need ; , timing, 
and type of amendment additions, as well as, the success of the treatmentprocess. 

• Additionalamendments may be appliedbased on the results of the process and 
performance monitoring. These amendments may include molasses,;cheese whey 
and/or sodium bicarbonate: 

• The pilot program will run for aperiod of approximately one year, over which 
active amendment additions will occur. The IRZ will then be monitored for 
approximately one additional year afterwhich a surnrnaiy report will be prepared 
and submitted to the Los Angeles Regional Water Quality`Control Board 
(LARWQCB). 

3.2 ~~. DetailedlRZ Pilot Study Ran  

32:1 .  Hydraulic.Tests 	 ..   

The'geology in which the technology is being applied will exert considerable control 
over remediation efficiency. Mass transfer and distribution rates in porous media are 
the primary"factors influencing the efficiency of the IRZ technology: The groundwater 

7 
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seepage velocity, soil permeability; and the extent and depth of the 
TCE impacts have all been considered. These elements of the design have been 
factored into'the preliminary proposed amendment point layout, the?distance'between 
the amendment pointe and the screened zone selected. Prior to inetallation of the 

 atnendmetttpoints, hydraulic tests'will be conducted in each of the three zones (Upper  
B-Sand, Lower B Sand, and C-Sand) to evaluate and refine the amendment point 
layout. The hydraulic test will be conducted within the treatment area (near proposed 
monitoring well MW-0006) prior to installing the IRZ amendmentpoints. The purpose 
of the test is to confum: 

1. The hydraulic conductivity in each of the three zones (Upper B-Sand, Lower B 
  Sand, and C Sand);  

2. The radius'of influence for the amendment points in each zone (detemiined by 
usingpotable'water with a bromide tracer); 

3. The effecfiveness of using a 3/a-inch diameter casing,-installed using a cone!  
penetrometer testing (CPT) rig:, The effectiveness is defined as how easily the 
amendment point can be installed, how well the solution is distributed to'the 
targeted zones, and the duration bf delivery; and 

4. Dilution effects of groundwater on the amendment solution. 

Tha results of the test wi11 be used to finalize the amendment point spacing, the number 
of amendmentpoints, and the constraction of the amendment pointe: The wells 
installed for the hydraulic test will be used in the final system as atnendment points or 
monitoring points. 	 - 

One hydraulic test point ;  two downgradientmonitofing points, and one crossgradient  
-monitoring point will be installed in each of the three zones (for a total of I2 points). 
The downgradient monitoring points will be located 5 and 15 feet downgradient of the 
hydraulic test point. The crossgradient monitoring point will be located 5 feet from the   
hydraulic test point. The hydeauCic test points located in the Upper B-Sand andLower    
B-Sand will be installed"with 3/a-inch diameter casings using a CPT rig. The point 
located in the'C-Sand wi11 be installed with 1.5-inch diameter casings using a hollow 
stern auger (fTSA) drill rig. The monitofing points will be installed as 3 we11 clusters  
using a HSA drill rig: Each well will coneistof a 1:5-inch diameter casing; except for 
MW-0006 which will be consttucted as described in section 3.2.2. 

... 	. 	.. 	. 	 ... . 	 8 	.'. 
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The hydraulic teet will coneist of fout etepe. The firet etep will be a 
slug teatto evaluate the hqdraulicconductivity of each zone. In the second etep water 
will be delivered at varying pressures to detennine the optimum delivery pressure. The 
pressure will be increased from approximately 10 to 40 pounds per square inch (psi) in 
approximatel0 pei incremente. The elapeed time to add 100 gallons'will be recorded 
for each pressure. Pressure transducers will be installed in each monitoring well to 
evaluate changes in groundwater elevation during this step. This same procedure will 
be followed for eachpressure step after groundwater levels have stabilized. 

The third step wi11 consist of adding approximately 400 gallons of water and bromide 
to;each of the hydraulic teat points; the preseure that will be ueed will be based on data ' 
from the second step described above. Potassium bromide (KBr) powder willbe used 
as`the source of bromide: (A Material Safety Data Sheet (MSDS) is included in 
Appendix A:) The tracer will be used to confiitn groundwater flow ratee and confirm 
eetnnated flow vectore<and lateral epread of the II2Z: The concenteation of"thebromide 
solution in the amendmenbsolution will be approximately 100 to 300 mg/L,;in order to ' 
achieve a reasonable ;  measurable concentration in groundwater down gradient of the 
amendment point. Bromide hae beett accepted by state and federal agenciee ae a tracer 
for similar applications: A pressure transducer will be installed in each monitoring well 
to evaluate changes in groundwater elevation during this step. This same procedure 
will be followed for each'zone. 

The final etep will conei9t of monitoring for bromide in the monitoring welle irteach  
 zone: Samples wi11 be collected the eame day ae Step 3 and'one week after Step 3. If 

the 400 gaIlone injected during the thnd etep doee not provide eufficient influence, then 
the amendment volume;may be increased for the IRZ implementation. 

Each step will be conducted in all three zonee before moving to the next etep. Potable 
water will be used throughout the hydraulic testing progcam. 

	

. 	32:2:. Monitoring Well Locetions/Installation  

Seven new monitoring well locations (consisting of a total of 12 new well points) will 
be installed to monitor theprogress of the pilot study program. These wells'will 
consist of single wells and well clusters and are identified as MW-0001 through MW 
0007 in Figure:7 and Table 1. Well cluster MW 0006 will be usedduring the hydraulic 
test diecueeed in Section 3.2.1. The locatione and rationale for each`t5f theee well/well 
clusters are summarized below. 

.... 	.. 	.. 	. 	
9..  

BOE-C6-0002786 



Building 1/36 Area (Paroel C) 3ouro: 
Area GroundwaterJn-Situ Readive 

ARCADIS G&m 
	 Zone P"ilot study Workplan 

	

... 	 ..... 	..... 	..... 	..... 	... 	Boeing .RealtyCorporation, FormerG6: ..  
......... 	 ........ 	......... 	......... 	......... 	....... 	Facility; 	.. 	.. 	 ... 

	

..... 	 ..... 	..... 	..... 	..... 	
..... 	

Los:Angeles, C.alifornia 	. 	 .... 

• MW-OOOIt The purpose of this-well is tomonitor groundwater 
   in the Lower B-Sand: The well will be located between treatment Hnee,    

approximately 22:5 feet downgradient of an amendment point: 

• MW 0002: The putpoee of thie well ie to monitor groundwater in the GSand. The 
well willbe located at the eetimated edge of the zone of influence, approxirtiately 
15 downgradient of an amendment point: 

• MW 0003. The purpoee of this well cluster ie to monitor groundwater in the 
Upper and Lower $-Sand. The well cluster will be located at the estimated edge of 
the zone of influence, approxunately'15 downgradient of an amendmentpoint. 

• MW 0004: The purpose of this:well is to monitor groundwater in the C-Sand and 
to assess if the reactive zone has traveled outside the treatment area. The well will 
be located approxiinately 90 feet downgradient from;the laet teeatment row: 

• MW 0005: The purpose of this well is to monitor groundwater in the Upper B- 
Sand and to assess if the reactive zone has trave ledautside the treatment area. The 
well will be located approximately 90 feet downgradient from the furthest 
downgradient treatment row. 

• 1VIW 0006C The purpoee of this,well cluster ie to monitor groundwater in the 
  Upper and Lower B-Sand, and C Sand: ~ ~The well cluster will be located at the  

eetimated edge of the zone of influence; approximately 30 feetdowngradient of an 
amendment point: 

• MW 00075 The purpose of this well cluster is to monitor groundwater from a 
background well (upgradient of the treatment area). The welt will be a triple neeted 
well to monitor the Upper and Lower B-Sand, and the C Sand: The wellblueter 
will be located approxnnately 30 feet upgradient of the firet treafinent row: 

The monitoring wells will be installed using a hollow-stem auger drill rig. Well 
screene wi11 be completed with 2-inch diameter 0:01-inch elotted PVC for all the new 
monitoring wells (MW-0001,;MW-0002, MW-0004, and MW-00005). A minimum 4- 
#oot bentonite seal will be ueed to isolate each zone of the dual- and triple-neeted  
monitoring wells MW-0003, MW-0006, and MW-0007: A well construction permit 
will be obtained from the Loe Angelee County Department of Health Servicesprior to 
installation: Typical monitoring well conetraction ie presented in Piguree 8A and 8B. 

.. 	 ..... 	..... 	..... 	 . 	10. 	 . 
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 3.2:3 IFZAmendment Point Locations      

Temporary IRZ amendment points will be installed within the source-area zones to 
deliver carbohydrate solution: The source-area zone is defined as the area where 

 concentrations of either TCE, 1;1-DCE, or 1,1;1 TCA have concentrations above 5,000   
 µglL. Baeed on the groundwater data, the epecific targeted aerial extent and depth   

intervals are summarized below: 

 • ~~ Upper B-Sand (approximately 65 85 ft bgs) one area approxirnately 163,000  
square feet (sf); 

• Lower B-Sand (approximately 85 95 ft bgs) — thcee areae approximately 4;000 ef, 
4,700 sf, and 12,600 sf; and 

• ~ 'C-Sand (approximately 95-115 ft bgs)— one area approximately 7I,000 e£   

Preliminary design calculations using estimations of soil permeability (10 ° to 1(f 5  
centimeterper eecond), groundwater flow velocity{average velocity of 15 feet per 
year), and anticipated'amendment half-life resulted in a perpoint radius<of influence 

 (ROI) of 15 feet. Therefore, the amendment pointe wi11 be epaced approxirnately 30  
feet apart to establieh a treatment line that ie perpendicular to the direction of 
groundwater flow. In addition, the treatment lines willbe epaced om45 foot centere; 
this spacing is based on a minimumone year travel time between lines. These 
distances may be adjusted based on the hydraulic tesfing (discussed in 3.2.1): Figure 7 
illustrates the preliminaryplannedlocations of the IRZ amendment points. 

Due Yo the variability in site lithology, the II2Z amendment points will be installed to 
discretely target the three primary units (Upper, B, Lower B and C-Sand units) in order 
to aesure that the amendment solution reaches each of the targeted zonee. IRZ 
amendment points in the Upper B-Sand will be screened to target the upper saturated 
sand zone located between approximately 65 and 85 feeC bge; the welle will be 
screened across the recent high water level. Amendmentpoints targeting the Lower B' 
Sand will be screened betweemapproximately 85;and 95 feefbge. Amendmentpointe 
targeting the C-Sand will be ecreened between approximately 95 and 115 feetbge. IRZ' 
amendment pointe will be conetracted ae pairs br triplete in areas where impacted zones 
overlap. For example, AW 0110 wi11 be constructed to include two ecreened zonee; 
one will be installed in the Upper B=Sand and one in the Lower B-Sand zone (AW- 
0110-A and AW 0110-B)s Similarly, screens in AW-0034 will be completed in the 

tt 
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 Upper B Sand and the C-Sand (AW-0034 A and AW-0034-C).   
Figare 9 illustrates a generahzed cross section of the remediation area with amendment 
points. 

 3.2:4 IRZAmendment Point Installation   

Temporary IRZ amendment points will be installed throughout the area as shown on 
Figa[re 7. Assuming the 3/4-inch diameter schedule 40 polyvinyl chloride (PVC) 

 amendment pointe are effective (per eection 3:2.2), then a CPT rig will be ueed to  
install each amendment point in the Upper B-Sand zone!(65 85 ft bge). A CPT rig will 
aleo be ueed ta inetall temporary amendment pointe in the Lower B-Sand (85-95 ft 
bgs); however; if refusal is encountered with this drilling method; then the points will 
be completed using a HSA drill rig: 

Due Yo the depth of the C-Sand zone (95 115 ft bge), a HSA drill rig will be ueed to 
install a 1.5-inch diameter PVC casing and screen. Where impacted zones overlap, in 

 the caee of the UpperB-Sand and C`-Sand, and Upper B Sand, Lower B-Sand;,and C 	 ~  

Sand, then dual-nested and teiple -nested temporary amendment pointe will be 
completed using$SAmethod:;Each zone will be completed with a'1.S inch diameter 
PVC casing at`these dual- and triple-nested locations: 

The temporarypoints to be installed using a CPT rig will be advanced with a 1:75-inch 
diameter hollow rod with a eteel tip to the desired depthr The eteel rod will be carefully 
removed leaving the PVC caeing and screett in place: Slotted PVC (with 0:01-inch 
slote)'will beueed below the groundwatertable (approxinately 65 feet bge) to the 
bottom of the:borehole: The temporary points to be installed using HSA will be 
constructed inside an approximate 10 inch diameter borehole. Clean sand, bentonite 
seal; and cement slurry will be used to complete the construction of the amendment 
pointe. A construcfion permit will be obtained from the Loe Angeles Countyy 
Department of Health Servicee for the amendment points prior to installation. Typical 
amendment point conetruction details are presented in Figaree l0A'and IOB. 

Twenty of theproposed II2Z amendment points will be constructed in paire due to 
overlapping of the impactedUpper B Sand and C-Sandplumes: These IRZ 
amendment points are AW 0026, AW-0027, AW 0028 ;  AW 0029; AW 0032; AW 
0033, AW-0034, AW-0035, AW-0036, AW-0042, AW-0043, AW-0044, AW-0045, 
AW-0053, AW 0054, AW 0064, AW 0065, AW-0075; AW 0086; and AW-0096. 
Five of the proposed II2Z amendment points will be constructed inpaire due to  
overlapping of the impacted Upper B-Sand and Lower B=Sand plumes: These IRZ 

 .. 	 ... 	 .... 	 .. 	. 	.. 	
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amendment points are AW 0010, AW 0110, AW Ol l l, AW 0117 
and AW Ol l$: Seven of the proposed IRZ amendment points will be constructed in 
triplete due to overlapping of theimpacted Upper B-Sand ;  LowerB=Sand ;  and C Sand 
plumee (these include IRZ amendment points AW 0011 ;  AW 0012, AW-0013; AW 
-0019, AW-0020, AW-0021, and AW-0022): Table 1 s +mmarize9 the well conetruction 
details. 

	

... 	3.2:5 CarbohydrateAmendments  

Carbohydrates are supplied using a number of different food grade materials including 
molasses, cheese whey, corn syrup and others: For the Building 1/36 Area pilot study 
program molasses has been selected as the primary substrate and cheese whey as a 
potential secondary carbohydrate source. The balance of this discussion will focus on 
thesecarbohydrate sources. 

Molasses provides a rapid establishment of the II2Z, while cheese whey provides a 
eource of slow-release organic carbon and issometimee used ae a follow up xeagent to 
molasses - in case'the molasses<degradation is too rapid to provide cost efficient 
treatment. Both molasses and cheese whey are highly soluble and can move through 
both diffusive and advective processes into the finer-grained lithologies (for example, 
ae obeerved at thie Site in the Upper$-Sand, Lower B-Sand, and C-Sand) promofing  
reducfion of ad9orbed coiltaminant maee. 

Both molasses and cheese whey are cost-effective and innocuous amendments that 
have been accepted by both state and federal regulatory agencies: Molasses and cheese 
whey are easily biodegradable carbon sources. In addition, both are edible materials 
and no undesirable effect is expected from their use. MSDS and product informafion 
for each is included in Appendix A. 

3.2;6 BromideTracer 	 :. 	 ...   

 As deecribed in eection 3.2.1, bromide tracer will be ueed ae part of the hydrau$c teet.  
In addition,<a small amount of bromide tracer will be dissolved in the amendment 
solution that ie used at AW 0062, and the dualneeted well AW-0110 (upgradient of 
MW-0002 and MW 0003; respectively) as part of the source area IRZ pilot study 
program. These IRZ wells have been selected to assess performance of the IRZ in each 

 groundwater zone (Upper`B-Sand, Lower B-Sand, and C-Sand). The radiue of   
influence, groundwater velocity; TOC movernent, and the eetabliehment and size of the  
IRZ can'be evaluated using this data: 

	

   ...:. 	 .... 	. 	 . 	
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 3:2.7 SDdium BicarbonateBuffer       

Sodium bicarbonate will be ueed ae a buffering agent to maintain the pH of the 
groundwater above approxititately 4:0 standard unite (ST ). The pH can decline in a 
mildly buffered groundwater as a result of the production of acidic biodegradation by 
products. The need for the addition of a buffer will be determined based on the 
baseline, process and performance monitoring events. Between 5 to 20 pounds of 
sodium bicarbonate would be added to each amendment point, as necessary, during the 
carbohydrate solution amendment events. 

Sodium bicarbonate ie a food-grade reagent ueed to buffer the reactive zone local to an 
amendment well. It hae'been used at eimilar eitee in Califomia and other etates. The 
MSDS forsodium bicarbonate is included inAppendix A. 

 3.218 AmendmentAddition  

Carbohydrate dehvery will commence as soon as a Waste Discharge Requirement 
(WDR)permit = under the General WDR!for remediation programs - can be granted by 
the LARWQCB. 

The'carbohydrate amendment (molasses or cheese whey) will be mixed with potable 
water at the Site to create an approxitnate 10 to 20 percent carbohydrate eolufion. The  
volume of carbohydrate eolufion added to each amendment point will be determined 
baeed on the hydraulic tesfing resulte. Typical IRZ programe uee an amendment 
volume ofless than 3 percent of the available pore volume within the estimated 
diameter of influence around each of the IRZ amendment points. The amendment will 
be ufilized in the subsurface as a function of the volume added, the:solution strength, 
tha rate of groundwater flux, the age and etageof development of the!microbial 
population and the presence and nature of available electron acceptors. 

The' amendment solution will be mixed above ground in a centrally located temporary 
mixing tank:- One or more distribution systems will be used to deliver the solution. 
Each eyetem will be connected to eeveral IRZamendmentpointe for eimultaneoue  
solution addition. A quick connect/disconnect feeder manifold will be ueed Yo connect 
to the points. The feed line to each IRZ amendment point will include a flow rate and 
totalizer meter and ball valve. Water and molasses will be mixed at a planned ratio 
baeed on the site-epecific hydraufie teeting (Section 3.2.1): The carbohydrate Solution  

 volume, concentrafion ;  and frequenciee may be adjueted baeed on the reeultsrof the  
field monitoring. 

.. 	 ... 	 14::: . 	 . 	. 
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3.2:9 SDurce-AreaRlot 3udyMonitoring     

In order to monitor and meaeure the performance of the proceee, tluee key elemente 
will be monitored over the course of the source-area`IRZ pilot studyprogram: 

1. Deflvery of adequate carbon substrate to the eubeurface will be meaeured by   
tracking TOC in the IRZ amendment points and monitoring we1S. The target TOC 
concentration in the 1RZ amendment points will be between 1;000 and 10;000 
mg/L. 

2. Enhancement and maintenance of a reducing environment capable of   
degrading the targetVOCe. In order to aeeure that theee condifione are created and 
maintained;  DO, ferrous iron, sulfide and ORP will be measured in the`field. 
Theee indicators will be eupplemented with eeveral laboratoryparameters such ae 
 nitrate; nitrite, eulfate; methane; and diesolved manganeee. The target environment ~   

will be marked by strongly reducing conditions (ORP < 50 mV and DO less than 
Y mg/L), increaeed ferroue iron; and potentiallymethane and sulfide production, 
and reduced nitrate concentrations over background. 

3. Enhanced production of daughter products will be momtored using VOC 
analyeis{for cis 1;2-DCE, vinylchloride;;l,l-DCA; and chloroethane), and light  
hydrocarbon analysis (for ethene and ethane). The ratio of source VOC 
concentratione to flaughter products will be monitored over the couree of the 
source-area IRZ pilot study program: A decline<imthe rafio is a posifive'indicator 
of success. In addition, an increase in the daughter product concentrations and the 
creation of ethene attd ethane are aleo posifive indicatore of the technology's 
success: 

Three types of monitoring events are planned: A baseline sampling event (prior to 
addifion of carbohydrate solution), proceee monitoring evente; and performance 
monitoring evente. IRZ program monitofing`will be conducted in accordance with 
Table 2. In general; proceee monitoring will be conducted approximately 2 weeke after 
the initiation of carbohydrate solution amendment addition and approximately every 4 
to'6 Weeks thereafter., This sampling event wi11 include field monitoring for pH and 
laboratory TOC analysis: Performance monitoring will be conducted approxiniately 6 
weeks after the initiation of carbohydrate solution amendment addition and 
approxunately every 6 weeks thereafter. The perfonnance monitoring events will 
consist of a more comprehensive suite of analytes. If additional carbohydratedelivery 

; event(s) are needed ;  then the sequence and timing of theprocess and perfonnance 

:. 	
. 	 : 	 : 	 :. 	 ..... 	
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monitoring event(s) may be modified to suit the modified 
amettdment piogram. The projected echedule for the proceee and performance' 
monitoring events aresummarized in Table 2. 

 3.2:9:1 IPZMonitoring WeII.Network '    

Monitoring will be conducted from one well upgradient o£ the treattnent area (MW- 
0007), six wells located inside the treatment area (TMW-2 and TMW 7; and four 
proposed additional monitoring wells [MW=0001, MW-0002, MW-0003, and MW- 
0006]); and two welle downgradientof the treatment area (MW-0004 and MW-0005), 
Theproposed monitoring well network for each zone is summarized below: 

1. U»ner B-Sand (65-85 ft bgs): Monitoring wells MW-0003, MW 0005; TMW 2, 
and TMW-7 will be used to monitor changes in theiTpper B-Sand. In addition, 
triple-nested wells (MW-0006 and MW-0007) will be used to monitor the Upper 
B-Sand: 

2. Lower B=Sand (85-95 ft bgs): Two wells will be installed in this zone, MW-0001 
and MW-0003. In addition, triple nested,wells (MW-0006 and MW 0007) will be 
used to monitor the Lower B-Sand. 

3. C-Sand (95-115 ft bgs):  MW-0002 and MW 0004 will be installed to monitor the 
C-Sand. In addition, triple-nested wells (MW 0006 and MW-0007) will be used to 
monitor the C-Sand; 

Five of the IIZZ amendment pointe (AW-0030 ;  AW-0062; AW-0074; AW 0111, and 
AW-0166) will aleo be ueed to collect supplemental data'specific to the amendment   
addifion (epecifically ;  TOC and pH). Figare 7 illuetrateelthe k cation9 of the 
monitoring wells. 

	

3.2:9:2 BaselineMonitoring. 	 . 	.. 	 : 	 . 	 ..  

Significant groundwater monitoring;data exists for the Site, including the former 
Building 1/36 source-area: To augment this database, an additional baseline 
groundwater iiionitoring event will be conducted from the two existing welle (TMW 2 
and TMW 7);'seven IRZ monitoring welle (MW 0001 through MW-0007), and five 
IRZ amendment pointe (AW 0030; AW 0062 ;  AW 007d ;  AW-Ol ll ;  and AW-0166)   
locatedwithin the source-area to evaluate and document groundwater conditions prior 
to carbohydrate addition: Theee data will'be adfled to the Site groundwater flatabaee 

. 	 . 	. 	 . 	ifi. 	 .. 
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and will provide a£um basis of conditions against which IRZ 
performance can be compared. Samples will be collected'from these pointe and 
analyzed for the suite of analytes as s ummari zed in Table 2. 

During the baseline sampling event; groundwater samples will be collected and 
analyzed for organic and inorganic parameters to evaluate the geochemical 
environment,in the area of concern: These analyses will include general groundwater 
quality parametere, electron acceptore, and biodegradation byproducts. The parametere 
are summarized below: 

 General Groundwater Quality Parttmeters - Theee parametere are meaeured in  
groundwater at the wellhead for the wells associated with the source-area IRZpflot 
study program, and include indicator parametere that can:be ueed to meaeure the   
developmenC of the reactive zone in groundwater. The parametere include OI2P, pH, 

 temperature, epecific conductance; VOCe, andTOC. The relativepreeence of theee    
analytes can also be used as an indication of the presence of biodegradation of the 
VOCs, and provide a basis for carbohydrate addition frequency; strength, and volume. 

Electron Acceptors Analyeie for electron acceptore indicate the relative levele of   
cornpounde preeent in the groundwater, which serve as alternate electron acceptore  
once oxygen`is depleted from the aquifer, and are a key'indicator of anticipated success 

 of the remedy: Theee compound9 include DO, ,nitrate, iron, manganeee, eulfate, and   
COz: 

Biodegradation By products Analysis for the biodegradation byproducts indicate the 
relative levelS of compounds formed by biodegradation and are therefore alsoa good 
indicator of reductive dechlorination: Theee byproductcompounds include dissolved 
iron and manganese, nitrite, CO 2 , nitrogen; sulfide, methane, VOC daughter products, 
chloride, ethene, and ethane. 

Sampling will lie conducted in accordance with Secfion 4 and Table 2 of the workplan. 

. 	3.2:9:3 FFocessMonitoring: 	 .: 	 ... 	. 	 . 

Proceee monitoring will be conducted in weeks2, 6, 12; 18, 24, 36 and 52. The purpoee   
of these monitoring events is to measure the effect of the carbohydrate solutionbn the 
groundwater conditione-at; and near; the II2Z amendment pointe. Thie information will 
$e used to'evaluate the need for adjuetments to the amendment addition program. 
Groundwater samples will be collected and samples will be analyzed in accordance 

.... 	 .... 	. 	 .... 	17...  	. 
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with Table 2. In general; samples will be analyzed for pH using a 
fie1d test protocol. Samples will also be sent to the laboratory for TOC analyeis.   

 Samples will be collected from AW-0030, AW-0062, AW 0074;  AW Ol ll, and AW-   
0I66. 

In addition, during the latter four sampling events the performance monitoring data 
collected froin the monitoring welle,will be used to supplement the'process monitoring 
data collected from the Five IRZ amendment'points. The carbohydrate solution may be 
adjueted and/or additional carbohydrate delivery event(s)may be conducted baeed on 
the data collected during these events. 

The frequency; wells and points sampled, and the list of analytes may be changed 
based on the data collected during each sampling event: This; flexibility is neceesary to 
assure that adequate, relevant water quality data is collected as the IRZ program 
progresses. Any changes ; and the rationale for'such changes, will be`presented as part 
of the remediation program reporfing. 

3.2:9.4 Ft?rformanceMonitoring 	... 	.  	 . 

Performance monitoring will be conducted at 6; 12, 18, 24, 36, and 52 weeks after the     
initial carbohydrate deFivery event. This monitoring will be more comprehensive than 
the process monitoring. Samples will be collected from some or all of the new 
monitoring wells in accordance with Table 2. Field parameters will be identical to the 
baseline event and groundwater samples will be collected from each monitoring well 
using low=flowpurge techniques and will be analyzed for the parameters listed in 
Table 2. Groundwater sampling is discussed in Section 4:0. 

Theee data wi11 be used along with"the procese monitoring data to evaluate theprogress 
of the reactive zone development and to make adjustments to the amendment addition 
program. 

Following the week 52 performance monitoring event, perfonnance monitoring will be   
performed as part of the site=wide monitoringprogram from selecfIRZ monitoring 
wells for a period of one year. Subsequent sampling will be based on the data collected 
in predecessor events. 
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3.2:9.5 HteWideMonitoring  

It should be noted that a Site wide groundwater monitoring program approved by the 
LARWQCB ie currently in place and being used tomonitor Site=wide groundwater 

  quality (Haley & Aldrich, 2001). Thie groundwater monitoring program will be 
continued during the source area II2Z pilot study program and will be amended as 
necessary to provide remediafion performance monitoring data for LARWQCB' 
reporting. 

3.2.10 Data Evaluation antl Amendment Adjustments  

The process data collected in the monitoring program will be used to assess the 
establishmenUstrength of the IRZ and to determine if subsequent amendment 
addition(e) are needed. The data will aleo be used to determine whether to modify or to 
maintain the planned monitoring program: ORP, pH; TOC, VOC rafio, other 

 biogeochemical indicatorparametere{i.e. nitrats, eulfate;;eulfide; ferrous iron ;  etc.), and    
the bromide tracer will be evaluated in the'monitoring wells to define the rate of TOC 
uee and the natural groundwater velocity. The data will a190 define how well buffered 
the syetem ie —pH—electron acceptor uee, and how well the target VOCe are being  
degraded and to what extent.            

Groundwater monitoring data will be reviewed?and used to determine the need to 
adjust the strength, frequency, volume, and makeup of the amendment additions. 
Adjustments could'include more frequent atnendment additions ;  an increase or 
decrease in solution strength ;  an increasear decrease'in solution volume ;  the use of 
cheese whey instead of molasses; and/or the addition of sodium bicarbonate to control 

pH 

32:91 TerminationofPilot3udyAmendmentsand4stem'.Decommissioning   

The IRZ pilot:study amendment additions will be terminated after one year of 
operation. One year'of poet-amendment monitoring>will be conducted ae part of the 
eite-wide monitoring program:- At the conclueion of the post-amendment monitoring   
the IRZ system may be removed. Decommissioning of the system will include 
abandonment of all the temporary IRZ amendment points and select IRZ monitoring 
wells. Wells and amendment points will be abandoned inaccordance with State of 
California Department of Water Resources water well standards (Bulletins 74-81 and 
74-90). 
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4. Sampling and Analysis plan/QA 

Monitoringrwelle will be gauged prior to collecting groundwater eamplee to determine 
static water;levels and total well`depth: Low-flow purging (less then 250 rnilliliters per 
minute will be ueed for eampling evente to collect groundwater eamplee to minimize 
disturbance to`the groundwater in the well. The groundwater sample analytical 
program is provided in Table 2. 

Samplee collected from each well will be teeted for biogeochemical parameters ueing a 
 YSl unit; field test kite,;and fixed-baee laboratoryanalyeee. The YSI unit, with'flow 	 ~    

  through ce11 ;  wi11 beueedto meaeure pH, DO ;  ORP;  epecific conductance; and    
temperature: Hach, Inc: colorimetric field test kite will be ueed to meaeure ferroue iron, 
and hydrogen sulfide: :Following field test kit analyses, groundwater samples will be 

 collected for groundwater quality`parameters ;;terminal electron acceptore, and   
degradationproducts. Samples to be analyzedfor dissolved metals will be filtered in 
the field immediately following sample collecfion at each of the sampling locations. 

Samplee collected for laboratory analyeee will be properly labeled and packaged in 
cooled ice cheete at a temperature of approximately 4degreee Cenfigrade (°C) and 

 deI'ivered via commercialcariier to a etatecerfified laboratory (Severn Trent    
Laboratoriee): Samples will aleo be sent to VaporTech Servicee, Inc. located in   
Valencia, Pennsylvania for dissolved gas analysis. Samples will be delivered using 
etandard chain-of-cuetody protocoL Field and laboratory data wi11 be collected and 
reported inaccoxdance with the BRC Data ManagementPlan (Boeing 2001). To verify 
laboratoryreeulte, 10°l0 of the laboratory VOC data will be eubjected to third-party data 
validation: 

5. Permits 

Several permits will beYequired before implementation of the pilot study program. 
Thepermite thatwill be needed include (1) a WDR permiffrom the LARWQCB, (2) 
well construction pennits from the Los Angeles County Departnrntrof Health 
Services, and (3) water hydrant pennit from the Los Angeles Department of Water and 
Power. 

. 	 ... 	
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6. Reporting 

 Senii annual data reports will be prepared and eubmitted to the LAItWQCB to   
document field activifies; eummarize analyfical data, and present the ongoing remedial 
performance andprogress per the WDR permit: 

A summary report will be prepared at the conclusion of the program: The report will 
documentsource area II2Z pilot study activities; monitoring and satnpling activities, 
analyt'ical reeulte, IRZ reeulte, and anyrecommended fature actione. 

Aseporting schedule will be prepared upon:approval of this workplan and receipt of a 
WDR pemiit 

7. Schedule 

The estimated duration of this pilot test program is two and one half years. The Phase 
I hydraulic testing will be'initiated as soon as this workplan is approved and a WDR 
permit is granted by the LARWQCB: Installation of the IRZ amendment points and 
monitoring wells will follow the hydraulic testing. Baseline monitoring and the 
carbohydrate delivery events wi11 begin three to six months after the WDR permit 
approval. Amendment evente will be conducted for the next 12 monthe of the pilot 
program based'on the monitoring data collected. Monitoring evente,will be conducted 
as provided in Table 2: 

Post-amendment monitoring will be'conducted for twelve months following the 
amendment program. A final reportwith a eunlmaryof the pilot teefreeulte, 
conclusions and recommendations based on the pilot data will be completed and issued 
to [he LARWQCB within three months following the post-amendment monitoring 
period. 	:: 	. 	.... 	. 	... 	..... 	... 	 . 

8. Health antl Safety 

Work will be completed by 40-hour Occupational Safetyand Health Administration 
(OSHA) trained pereonnel ueing Level D protecfion. Work will be conducted in 
accordance with the existing health and safety plan (Haley & Aldrich, June 8,;2001) as 
amended for the scope of'work discussed in this workplan. 

   ~ 	21: 	 .. 
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9. ResidualsManagement 

Residuals generated during the implementation of the source area II2Z pilot study 
' program will include soil cuttings and groundwater monitoringrwell development and 

purge water: Soil cuttings generated during the drilling of the monitoring-wells will be 
placed in a roll-off bin or in a stockpile on plastic sheeting covered with plasfic: 
sheefing. Upon complefion of drilling activities, the soil will be sampled and 
characterized for disposifion in accordance with Site soil disposition protocols: 

Groundwater monitoring well development and purge water will be contained in tanke 
or 55-gallon drums and labeled The water will bestored in aoommon area of the Site 
designated by BRC. Upon complefion of field activities,'the water will be 
characterized for proper off-Site disposition by BRC. 

10. References 

 Boeing, 2001;  Data ManagementPlan, Revision 3, February 2, 2001.  

England Geosystem/Haley & Aldrich, Inc., 2001. Standard Operating Procedures for 
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Ha1ey & Aldtich, Inc., 2001, Groundwater Monitoring Workplan 2002, Boeing Realty    
 Corporation, Former C-6 Facility, Eoe Angelee; California, December 20, 2001.   
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Table 1 
Proposed Monitoring and Amendment Well Information 

Former Boeing C-6 Facility (Building 1/36 Area), Los Angeles, California 

Well ID 
Zone 

Well Diameter 

(ln '
) 

 

Approximate 
Total Depth 

ft 

Approximate Screened 
Interval 

ft Well No. Suffix 

Monitoring Wells 

MW0001 B Lower B-Sand 2.0 95 85-95 

MW0002 C C-Sand 2.0 115 95-115 

MW0003 A Upper B-Sand 2.0 85 65-85 

MW0003 B Lower B-Sand 2.0 95 85-95 

MW0004 C C-Sand 2.0 115 95-115 

MW0005 A Upper B-Sand 2.0 85 65-85 

MW0006 A Upper B-Sand 2.0 85 65-85 

MW0006 B Lower B-Sand 2.0 95 85-95 

MW0006 C C-Sand 2.0 115 95-115 

MW0007 A Upper B-Sand 2.0 85 65-85 

MW0007 B Lower B-Sand 2.0 95 85-95 

MW0007 C C-Sand 2.0 115 95-115 

Amendment Wells 

AW0001 A Upper B-Sand 3/4 85 65-85 

AW0002 A Upper B-Sand 3/4 85 65-85 

AW0003 A Upper B-Sand 3/4 85 65-85 

AW0004 A Upper B-Sand 3/4 85 65-85 

AW0005 A Upper B-Sand 3/4 85 65-85 

AW0006 A Upper B-Sand 3/4 85 65-85 

AW0007 A Upper B-Sand 3/4 85 65-85 

AW0008 A Upper B-Sand 3/4 85 65-85 

AW0009 A Upper B-Sand 3/4 85 65-85 

AW0010 A Upper B-Sand 3/4 85 65-85 

AW0010 B Lower B-Sand 3/4 95 85-95 

AW0011 A Upper B-Sand 3/4 85 65-85 

AW0011 B Lower B-Sand 1.5 95 85-95 

AW0011 C C-Sand 1.5 115 95-115 

AW0012 A Upper B-Sand 1.5 85 65-85 

AW0012 B Lower B-Sand 1.5 95 85-95 

AW0012 C C-Sand 1.5 115 95-115 

AW0013 A Upper B-Sand 1.5 85 65-85 

AW0013 B Lower B-Sand 1.5 95 85-95 

AW0013 C C-Sand 1.5 115 95-115 

AW0014 A Upper B-Sand 3/4 85 65-85 

AW0015 A Upper B-Sand 3/4 85 65-85 

AW0016 A Upper B-Sand 3/4 85 65-85 

AW0017 A Upper B-Sand 3/4 85 65-85 

AW0018 A Upper B-Sand 3/4 85 65-85 

AW0019 A Upper B-Sand 1.5 85 65-85 

AW0019 B Lower B-Sand 1.5 95 85-95 

AW0019 C C-Sand 1.5 115 95-115 

AW0020 A Upper B-Sand 1.5 85 65-85 

AW0020 B Lower B-Sand 1.5 95 85-95 

AW0020 C C-Sand 1.5 115 95-115 

AW0021 A Upper B-Sand 1.5 85 65-85 

AW0021 B Lower B-Sand 1.5 95 85-95 

AW0021 C C-Sand 1.5 115 95-115 
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Table 1 
Proposed Monitoring and Amendment Well Information 

Former Boeing C-6 Facility (Building 1/36 Area), Los Angeles, California 

Well ID 
Zone 

well Diameter 

~ln '~ 

Approximate 
Total Depth 

ft 

Approximate Screened 
Interval 

ft Well No. Suffix 

AW0022 A Upper B-Sand 1.5 85 65-85 

AW0022 B Lower B-Sand 1.5 95 85-95 

AW0022 C C-Sand 1.5 115 95-115 

AW0023 A Upper B-Sand 3/4 85 65-85 

AW0024 A Upper B-Sand 3/4 85 65-85 

AW0025 A Upper B-Sand 3/4 85 65-85 

AW0026 A Upper B-Sand 1.5 85 65-85 

AW0026 C C-Sand 1.5 115 95-115 

AW0027 A Upper B-Sand 1.5 85 65-85 

AW0027 C C-Sand 1.5 115 95-115 

AW0028 A Upper B-Sand 1.5 85 65-85 

AW0028 C C-Sand 1.5 115 95-115 

AW0029 A Upper B-Sand 1.5 85 65-85 

AW0029 C C-Sand 1.5 115 95-115 

AW0030 A Upper B-Sand 3/4 85 65-85 

AW0031 A Upper B-Sand 3/4 85 65-85 

AW0032 A Upper B-Sand 1.5 85 65-85 

AW0032 C C-Sand 1.5 115 95-115 

AW0033 A Upper B-Sand 1.5 85 65-85 

AW0033 C C-Sand 1.5 115 95-115 

AW0034 A Upper B-Sand 1.5 85 65-85 

AW0034 C C-Sand 1.5 115 95-115 

AW0035 A Upper B-Sand 1.5 85 65-85 

AW0035 C C-Sand 1.5 115 95-115 

AW0036 A Upper B-Sand 1.5 85 65-85 

AW0036 C C-Sand 1.5 115 95-115 

AW0037 A Upper B-Sand 3/4 85 65-85 

AW0038 A Upper B-Sand 3/4 85 65-85 

AW0039 A Upper B-Sand 3/4 85 65-85 

AW0040 C C-Sand 1.5 115 95-115 

AW0041 C C-Sand 1.5 115 95-115 

AW0042 A Upper B-Sand 1.5 85 65-85 

AW0042 C C-Sand 1.5 115 95-115 

AW0043 A Upper B-Sand 1.5 85 65-85 

AW0043 C C-Sand 1.5 115 95-115 

AW0044 A Upper B-Sand 1.5 85 65-85 

AW0044 C C-Sand 1.5 115 95-115 

AW0045 A Upper B-Sand 1.5 85 65-85 

AW0045 C C-Sand 1.5 115 95-115 

AW0046 A Upper B-Sand 3/4 85 65-85 

AW0047 A Upper B-Sand 3/4 85 65-85 

AW0048 A Upper B-Sand 3/4 85 65-85 

AW0049 C C-Sand 1.5 115 95-115 

AW0050 C C-Sand 1.5 115 95-115 

AW0051 C C-Sand 1.5 115 95-115 

AW0052 C C-Sand 1.5 115 95-115 

AW0053 A Upper B-Sand 1.5 85 65-85 

AW0053 C C-Sand 1.5 115 95-115 
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Table 1 
Proposed Monitoring and Amendment Well Information 

Former Boeing C-6 Facility (Building 1/36 Area), Los Angeles, California 

Well ID 
Zone 

well Diameter 

~ln '~ 

Approximate 
Total Depth 

ft 

Approximate Screened 
Interval 

ft Well No. Suffix 

AW0054 A Upper B-Sand 1.5 85 65-85 

AW0054 C C-Sand 1.5 115 95-115 

AW0055 A Upper B-Sand 3/4 85 65-85 

AW0056 A Upper B-Sand 3/4 85 65-85 

AW0057 A Upper B-Sand 3/4 85 65-85 

AW0058 A Upper B-Sand 3/4 85 65-85 

AW0059 C C-Sand 1.5 115 95-115 

AW0060 C C-Sand 1.5 115 95-115 

AW0061 C C-Sand 1.5 115 95-115 

AW0062 C C-Sand 1.5 115 95-115 

AW0063 C C-Sand 1.5 115 95-115 

AW0064 A Upper B-Sand 1.5 85 65-85 

AW0064 C C-Sand 1.5 115 95-115 

AW0065 A Upper B-Sand 1.5 85 65-85 

AW0065 C C-Sand 1.5 115 95-115 

AW0066 A Upper B-Sand 3/4 85 65-85 

AW0067 A Upper B-Sand 3/4 85 65-85 

AW0068 A Upper B-Sand 3/4 85 65-85 

AW0069 A Upper B-Sand 3/4 85 65-85 

AW0070 C C-Sand 1.5 115 95-115 

AW0071 C C-Sand 1.5 115 95-115 

AW0072 C C-Sand 1.5 115 95-115 

AW0073 C C-Sand 1.5 115 95-115 

AW0074 C C-Sand 1.5 115 95-115 

AW0075 A Upper B-Sand 1.5 85 65-85 

AW0075 C C-Sand 1.5 115 95-115 

AW0076 A Upper B-Sand 3/4 85 65-85 

AW0077 A Upper B-Sand 3/4 85 65-85 

AW0078 A Upper B-Sand 3/4 85 65-85 

AW0079 A Upper B-Sand 3/4 85 65-85 

AW0080 A Upper B-Sand 3/4 85 65-85 

AW0081 C C-Sand 1.5 115 95-115 

AW0082 C C-Sand 1.5 115 95-115 

AW0083 C C-Sand 1.5 115 95-115 

AW0084 C C-Sand 1.5 115 95-115 

AW0085 C C-Sand 1.5 115 95-115 

AW0086 A Upper B-Sand 1.5 85 65-85 

AW0086 C C-Sand 1.5 115 95-115 

AW0087 A Upper B-Sand 3/4 85 65-85 

AW0088 A Upper B-Sand 3/4 85 65-85 

AW0089 A Upper B-Sand 3/4 85 65-85 

AW0090 A Upper B-Sand 3/4 85 65-85 

AW0091 A Upper B-Sand 3/4 85 65-85 

AW0092 C C-Sand 1.5 115 95-115 

AW0093 C C-Sand 1.5 115 95-115 

AW0094 C C-Sand 1.5 115 95-115 

AW0095 C C-Sand 1.5 115 95-115 

AW0096 A Upper B-Sand 1.5 85 65-85 

g:Aaproject\BoeingCA00594\reports\workplan\B-136ATable 1- well mah -ix 	 Page 3 of 5 

BOE-C6-0002803 



Table 1 
Proposed Monitoring and Amendment Well Information 

Former Boeing C-6 Facility (Building 1/36 Area), Los Angeles, California 

Well ID 
Zone 

well Diameter 

~ln '~ 

Approximate 
Total Depth 

ft 

Approximate Screened 
Interval 

ft Well No. Suffix 

AW0096 C C-Sand 1.5 115 95-115 

AW0097 A Upper B-Sand 3/4 85 65-85 

AW0098 A Upper B-Sand 3/4 85 65-85 

AW0099 A Upper B-Sand 3/4 85 65-85 

AWO100 A Upper B-Sand 3/4 85 65-85 

AWO101 A Upper B-Sand 3/4 85 65-85 

AW0102 A Upper B-Sand 3/4 85 65-85 

AW0103 C C-Sand 1.5 115 95-115 

AW0104 C C-Sand 1.5 115 95-115 

AW0105 C C-Sand 1.5 115 95-115 

AW0106 C C-Sand 1.5 115 95-115 

AW0107 A Upper B-Sand 3/4 85 65-85 

AW0108 A Upper B-Sand 3/4 85 65-85 

AW0109 A Upper B-Sand 3/4 85 65-85 

AWO110 A Upper B-Sand 3/4 85 65-85 

AWO110 B Lower B-Sand 3/4 95 85-95 

AWOl ll A Upper B-Sand 3/4 85 65-85 

AWOl l l B Lower B-Sand 3/4 95 85-95 

AW0112 A Upper B-Sand 3/4 85 65-85 

AW0113 A Upper B-Sand 3/4 85 65-85 

AW0114 A Upper B-Sand 3/4 85 65-85 

AW0115 A Upper B-Sand 3/4 85 65-85 

AW0116 A Upper B-Sand 3/4 85 65-85 

AW0117 A Upper B-Sand 3/4 85 65-85 

AW0117 B Lower B-Sand 3/4 95 85-95 

AW0118 A Upper B-Sand 3/4 85 65-85 

AW0118 B Lower B-Sand 3/4 95 85-95 

AW0119 A Upper B-Sand 3/4 85 65-85 

AW0120 A Upper B-Sand 3/4 85 65-85 

AW0121 A Upper B-Sand 3/4 85 65-85 

AW0122 A Upper B-Sand 3/4 85 65-85 

AW0123 A Upper B-Sand 3/4 85 65-85 

AW0124 A Upper B-Sand 3/4 85 65-85 

AW0125 A Upper B-Sand 3/4 85 65-85 

AW0126 A Upper B-Sand 3/4 85 65-85 

AW0127 A Upper B-Sand 3/4 85 65-85 

AW0128 A Upper B-Sand 3/4 85 65-85 

AW0129 A Upper B-Sand 3/4 85 65-85 

AW0130 A Upper B-Sand 3/4 85 65-85 

AW0131 A Upper B-Sand 3/4 85 65-85 

AW0132 A Upper B-Sand 3/4 85 65-85 

AW0133 A Upper B-Sand 3/4 85 65-85 

AW0134 A Upper B-Sand 3/4 85 65-85 

AW0135 A Upper B-Sand 3/4 85 65-85 

AW0136 A Upper B-Sand 3/4 85 65-85 

AW0137 A Upper B-Sand 3/4 85 65-85 

AW0138 A Upper B-Sand 3/4 85 65-85 

AW0139 A Upper B-Sand 3/4 85 65-85 
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Table 1 
Proposed Monitoring and Amendment Well Information 

Former Boeing C-6 Facility (Building 1/36 Area), Los Angeles, California 

Well ID 
Zone 

Well Diameter 

~ln ')  

Approximate 
Total Depth 

ft 

Approximate Screened 
Interval 

ft Well No. Suffix 

AW0140 A Upper B-Sand 3/4 85 65-85 

AW0141 A Upper B-Sand 3/4 85 65-85 

AW0142 A Upper B-Sand 3/4 85 65-85 

AW0143 A Upper B-Sand 3/4 85 65-85 

AW0144 A Upper B-Sand 3/4 85 65-85 

AW0145 A Upper B-Sand 3/4 85 65-85 

AW0146 A Upper B-Sand 3/4 85 65-85 

AW0147 A Upper B-Sand 3/4 85 65-85 

AW0148 A Upper B-Sand 3/4 85 65-85 

AW0149 A Upper B-Sand 3/4 85 65-85 

AW0150 A Upper B-Sand 3/4 85 65-85 

AW0151 A Upper B-Sand 3/4 85 65-85 

AW0152 A Upper B-Sand 3/4 85 65-85 

AW0153 A Upper B-Sand 3/4 85 65-85 

AW0154 A Upper B-Sand 3/4 85 65-85 

AW0155 A Upper B-Sand 3/4 85 65-85 

AW0156 A Upper B-Sand 3/4 85 65-85 

AW0157 A Upper B-Sand 3/4 85 65-85 

AW0158 A Upper B-Sand 3/4 85 65-85 

AW0159 A Upper B-Sand 3/4 85 65-85 

AW0160 A Upper B-Sand 3/4 85 65-85 

AW0161 A Upper B-Sand 3/4 85 65-85 

AW0162 A Upper B-Sand 3/4 85 65-85 

AW0163 A Upper B-Sand 3/4 85 65-85 

AW0164 A Upper B-Sand 3/4 85 65-85 

AW0165 A Upper B-Sand 3/4 85 65-85 

AW0166 B Lower B-Sand 3/4 95 85-95 

AW0167 B Lower B-Sand 3/4 95 85-95 

AW0168 B Lower B-Sand 3/4 95 85-95 

AW0169 B Lower B-Sand 3/4 95 85-95 

AW0170 B Lower B-Sand 3/4 95 85-95 

Note: 

(1) Wells TMW-2 and TMW-7 will also be included in the monitoring program. These wells are screened in the B-Sand. 
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Table 2 	

.... 	.... 	.... 

Carbohydrate Additiorr and Groundwater Monitoring Schedule 
Former: Boeing C-6 Faeility (BViidiog 1136 Area) ;  Zos Angeles, Califoritia: 

Week 

 2 0 0 2 6 12 	.. 18 24 36 52 

..... 	 ..... .. 	. IlZZAmmdmeort 
Poinrt and Pruczss Perfurmance Yerfuimance Perfukiiiarce 

.Wurkplan: MuuduriugWdl .Haselme Carbuhydrate Muniturmg Perfurmartre Perfurmerce Muurturmg .Mburturmg Muuduriug Perfurmsnre. 

.:Appruaeil. Inatslla6ou 4Nunituring Addifitln (5) Muhituring Meuittlring (6) (6). (6) Meituriug(6,9) 

.y..„x "~`v„~.~  

., 
„<~,~~ 

t 
„ 

~ t 
(' 

t ~ ti 
..~ ..,.. .............v,., . , t.;". . 	........v. ~ ., ~ . 	.;.. <. 	.. . . . .  ~ , 	x t,$ 1  

i 	.., , 	c 	..........s ............... ~ ............... ~ ............... ~ ........ ....... ~ ............... ~ ............. ~ ............... ~ .....,.. .. 

ssolved ox gen . NAn"' 

Oaid#ionceductlou potential(OAP) NAn)  

H NAnI x x(2). .x x x .  x x x .  

NAt ~I 

e 	

uatuce 

BeciBcrvuductauce NAnI 

cott, fe¢ous NAt')  

di'ogeu sulfide NA()  

Bulfide; NAA 

. 	.....,d....... 	, , v.~Y.. . . 	. 	. 	. 	. , , ................ 

daNeOCgauicCos ouuds 8260 

oW ocgauiccai'boa(TOC) 415.1 

augane;e; totzl 6010A 

augaue,;e,dissolved 6010A. 
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thaue VapofCechm  
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~ mide a  320_1 
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~ 	Notes 	
.. 	......... 	......... 	......... 	......... 	......... 	......... 	......... 	......... 	......... 	......... 

(1) NA notapplsable PaametuswillbemeazuredintbefieldtlsingaY8I6000 Wattt Quahty Tcamvuttettlm[  
(2):NA not appan able Porarneterswillbetieasutedmthe5eldusmg aHachte;tkiC. 	~ 	 . 	......... 	......... 	......... 	......... 	......... 

. 	~~.(3)MethrddevelopedbyVapocTech,IUC. 	 ~ 	 .... 	 .... 	 .... 	 .... 	.... 
(4)]i1AW-0001,21,1W 6002;3.2,17VV 0003,4:MW-0004,5.MW-006$ 6 MlV 0006 7:MW-0007,8.TMW-2p9:TMW7 ~ . 	 .. 

I(5) The proceso monitoringeve¢taWillbecddductedinweela26,12,18,1H,36,2dd52fotTOCandpH_AW-0030AW0062, AWOUI4,AWO111,audAW0166rvillbesampledaspadofthe;eevents,.... 

	

IDu<irtglh ~ baseliueeveut AW 0030, AW-0063, AW 0014, AW-O]11, andAW-0166 w1li besaumpled frc T6(1,pH and Vocs:. 	 ... 

. 	 (6) The raring md ardlysis conducted dering these eventsmaybeadlustredtoamosmod#edaatdlectedmptevi0tlsevevti  
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Material Salety Data Shee# 
may ha uwad t4 Comply wwEN 
0914ft hkzwd COln[fRlfidCffl017 Sbrgbmrd, 

29 CFR 19tAt12M Standard must he 

COnitu![ad /ar spKfflc rrqLdeareartL 

U.S. Doparlrtrnent. of L.abor 
OccuperHoroell Sdory elrk0 Nealtfl Adrn3ntatranan 
(Non-llandalory P'Onm) 
FOrm flppro+red 

OMB. No. 1213-0072 

Q-F49461und L.40- 	 INo6e, ~nksparesare nOlpernat6ed, IFarrybmienotappllrshlBnrno- 
hdurmeHon iaavalla6lx thespwoe musk hs merked to Iqdlcele thet 

COQE #677 MOLASSES 

ama EmbrpkVy 7e1bpfxM IWUmGar 

IhITERNATI4NAL MOLASSEa CORP., L1D. 201-369-N36 
rea{Ntnd ~iar, &trae4 CtIY, Sb& u'd 2JPwtle) R 

R.O. BO]{ B]' 800-526-0180 

SADDLE BR001C NJ 
iq~etuae a 	I~r opnv 

07662 
Sec#lon II - Hazardous IngredienWldentity Iraformation  

Olhiw Llmlis 
HMMCk31JQ0M==0pPdftCh@rr4alKBffW Camnwn Namem} 	OSHA REL 	AOGNILV 	Reanmmerlded 	% (npdonal) 

Nok Applicabl$ 

Setion I11 - PhyskMiChmnical CharaoGertstics 
rn Speclft GFavlty (Fi24 = 9 } 

N!A #+UA 
Vapx 	ura{+•nm FiG-)  . 

NfA  ~1(A 
~Ippr 	gr~lh (+U 	= 1J ~veporsllon F~ 

IV!A WA 
soM,Gllnyil waelMr 

90°l 
Appoanrr,oe 

BR04YN L1QU1D, WLASSES ODOR 
SEOTI01,11 V - Fire and Exnansim Haxatd Data 

NOT ARPLIfiABLE 	 I N07 ARPi..ICABLE 

WATER 
spOw Fire RXrZ mmcoownas 

NOtJE 

and Eplaelon Nizartls 
NOME 
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-` ~~~~1~ DRIEI~ VV~FEY ~. 	 . 	 . 

GRANULAR WHEY 

PRODUCT DESCIitIP'CrON: 'xrauijlax-  Whey fs a free4louring, non-hygroscopic sweet whey, 
produ,ced exrWvety by lntemational hxgrcdicnt C}orporation. The p'raduct is driexl ~iaesh isr the 
ahaese mauufwturing faaility using a uniquc roller dr)jng process, Because thc vvhey is dried 
uninediaWly when lCresh, uouft-Aizing agents and bieaches }  corn morY1y u sed in other wheY dryirrg 
processes, are not used. The light crwni co1or of C'aranular Wiiey comes t:rorn khi-, natuxal cheese 
color. The uuiq ue "g prKess also "fixes" 1actosc in tlte Byforrn, the sufeetest farm of lactote. The, 
rrub,itioual profile axcl unifontuty of Granular Whey is suptrior lo that oi`spray-rlried whey. 

'YYhIC'A_I.. AN.4LY51S 

Crude prate 	El 2, 5$/o 

cmde 1~auk 	 1,~°~0 

Crude li'aber 0.0% 

Lzetase 
 

I LY'Sine, 1.0°fo 

Ash  

I sait 	 F. 5°l~ 

IV~oisturc 4.0°l 

M.E. (ra ►1culatcd) 1,628 kcallkg 

PHYSICAL ] P114OPER'TILS: 
Ca1or: 
	

Cream to -orange cheddar cnlor 
Arorna: 
	

Mild chaGractoristic raiik aroma 
Flavar: 
	

Sweet, (B-farm o#'1actose) 
'i`ex#ure: 
	

Gramlar 
Bulk I)emity: 40-45 lb.lcu: 11  
Salmonclla: 
	

N'egatave 

USAGE: Cnanulaor Wbey is tLle ldeal whey for dtry feed and pet food applicalicxus_ CJsage levels 
gonerWly rakngi-, between 5-3O°~a ofthe c3iet, dcpcnding on the age and vveigbt ofthe ani.mal. 'i he 
granular texture pravidus unique benefits whcre product flawability is critacal, such as irs hot;_harnisl - 
mvxrommmts. 

PACKAGIlNG: Fi.[i.ypurind, rtmlli,aralltxl }  polylined, paper bag ar bulk_ 

ftvle/ Campany Prol"iF 	 FVew 

BOE-C6-0002822 



I03D8 Number: P5687 	 ~~ 	 EffactYre Ga4e: 12MF9E 

24 Hvur EiMergency TaIapbone: -9OL-86&-2161 
CHEMTREG 1-800-4T14-930a 

# 	' material Safety Data Shoet N2aUo11W Fie5pon5e in Cansda  
GANIJTEG: 619 ,-8W4466 

Fl-=: Mallfnckaodt 9aker, Inc. 	 Q4ftide U-S. iorkd C2uldtla 222 Fted Schoal Lans 	 Gharnkrec: 202-483-7616 
PhitlEpSbUrg, NJ 4BB55 

~ 	 ~}~, C3iErM~E~"a. ~'a4P~LfTEL and tl~orti~ ;. 
Re~s}?oRSe ~p~ elrh~r9e~c~~iiriih~is:tp'be~ :., . 

	

~iL~,INCK1~OI~T 	J.T.B;~f~t' 	,~;ar~~:i~.#~~~~i~  

r~nergsr~cie~ isix~ b7cr]n~~y~7iIF ~:~C$;::. Y tt 

	

— 	We 	 4~sine .ci~ a~den~t4JiaEi~'i~+~±IO~~:  
AII noraemergency questions sWa+kl be direr.4ed to trustamer Service (1-800-5K-2537) far igNWrpCe. 

POTASSI UM BROM I D E 

1. ProdLICt Idei~Itificatlon 
$ynonyms: 	Bromid-6 salkof potassium 

CAS No: 	7758-02-3 
Nlolecular Welgl,t: 179,00 
Chemical Fvrmula: KBr 
Proc€uctCodes: 	J.T. Baker: 

29G1, 2$98 

Mallindcrodt: 
0493, f?500, 0646 

t  
2. Cornpositionlinformation on ingredierrts 

JrMgredfent 	 CAB No. 	 Percestit 	Haaardaus 
Potassiurn Brom3de 	 775B-02-3 	 100% 	 Yes 

3. Haaards Identification 
Errlsrge rwcy Orre rv ietinr 

. 

WARNHI~lG'I HAF~ ItiAFU~ .iF B114~~L~'4+ED ~R.,rl~li'JAL~Fb. ' ~F.~aCT~-~E1~iTRAL~~1E{~1~.O.iJ6 '~~'4'8T~+1,.0F~AI~ . 	 . 	 . 	 .... 	 .. 	 . 	 ... 	 . 

i4ND EYE~ ..6~4A  .J~- ------. — _-- `~~CA.U~'F~ IRF21T~4~IDIV ~T~ $KlN; ~`l~S~,~~h1~.RE~I~If~A`~~f.~ Tf2,4ET:  

J.T. Baker SAF-T-DATA(tm) Ratfngs 
(Fravided here Faryaur eonvetGlance) 

Health: 	 Flarrtmabllity: 	Reactir►ily: 	 t~ontact: 
I - 91igh1; 	 0 - Nona 	 0 - None  
LaEy Protectiorr Equip: 	GOGGLEB; LAB COAT 
Storar!ge Culor Cade: 	Orange (Genera4 Storage) 

PiDtentral Flealth Eifects 	 4 	.--- 
Irlhaaatlon: 	 , 
bust meay cause irrit -atoaei to the respiratory tract. Symptorns may Inctude coughirrg, snre throat, arrd sFloriness 
of breath- 

Page 1 of 5 
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fi1:SDS Number: P5587 	 Effective Date: 12l8196 

Ingestion: 
May cause nausea, vomiting and abdominal pain. Ingestions are usually promptly rejected by vomiting; but 
sufficient absorption may occur to produce central nervous system, eye and brain effects. Symptoms may 
include skin rash, blurred vision and other eye effects, drowsiness, irritability, dizziness, mania, haltucinations, 
and coma. 
Skin Contact: 
Dry material may cause mild irritation. Solutions may cause irritation, redness, pain, and skin bums. 
Eye Contact: 
May cause irritation, redness and pain. 
Chronic Exposure: 
Repeated or prolonged exposure by any route may cause skin rashes (bromaderma). Repeated ingestion of 
small amounts may cause central nervous system depression, including depression, ataxia, psychoses, 
memory loss, irritability, and headache. 
Aggravation of Pre-existing Conditions: 
Persons sufPering from debilitation, depression, alcoholism, neurological or psychological disorders may be 
more susceptible to the effects of this compound. 

4. First Aid Measures 
Inhalation: 
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult; give oxygen. Call a 
physician. 
Ingestion: 
Induce vomiting immediateiy as directed by medical personnel. Never give anything by mouth to an 
unconscious person. Call a physician. 
Skin Contact: 
In case of contact, immediately flush skin with pienty of water for at least 15 minutes. Remove contaminated 
clothing and shoes. Wash ciothing before reuse. Call a physician. 
Eye Contact: 
Wash eyes with pienty of water for at least 15 minutes. Call a physician. 

5. Fire Fighting Measures 
Fire: 
Not considered to be a fire hazard. 
Explosion: 
Not considered to be an explosion hazard. 
Fire Extinguishing Media: 
Use any means suitable for extinguishing surrounding frre. 
Special lnformation: 
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus 
with full facepiece operated in the pressure demand or other positive pressure mode. 

6. Accidental Release Measures 
Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified in Section 8: Spiils: 
Sweep up and containerize for reciarnation or disposal. Vacuuming or wet sweeping may be used to avoid 
dust dispersal. 

7. Handling and Storage' 
Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against physical damage. 
Separate from incompatibilities. Containers of this material may be hazardous when empty since they retain . 
product residues (dust, solids); observe all wamings and precautions listed for the product. 

Page 2 of 5 





R".Si~3 Numb~~ : ~5v97 . . 	 E#fecclare Dams. 92f919E 

--NTP Garclnopai--- 
Ingrodfcnk 	 J:itmn Antlafpabad IAFiC Categwry 
Potasslurn Brrarrld ~ (7T53-02-8) 	 Na 	No 	None 

12. Ecologicallrlformation 
EnvitorlrnerlW Fate: 
No inform a#inn fountl. 
Erwvirvnment$[ Tnxicity: 
No infarrnatinn fnund. 

13. Disposal Considerations 
What,aver eannot be saved For'reoovery ar recycMg should be marraged in an appropriate and approved wastc 
disposal faciiiiy. Eroaessing, u" or ountam7rlation af this product may ch$nge #he wasw r.rsanagernerlt options. 
State and iocal disposal regulatians rnay differ from federal dMspmal reguia#ions. 

Disgpsu of container and unusad. aantents in accordance with #sderal, state nrld local nequfmmerl#s. 

14. rransport Informativn 
Nat regulated. 

15. Regula'#ory Infarrrlation 
--,~CFremiaal Inamntory Statua -----.-. 	.._. _..... 	. 	.-,. 	--- 

— 	 InOr9dlent 	 TSCA 	E6 Japain 	,4ustralla 	14*rea QSL 	NDSL PFdL 
P01a351m $f4f777d9 (775" -3) 	 y~,4 	YR-3 YeS 	Y9B 	Y98 YeS 	NO Y96 

InOamstfunalFie9upation' 	~ 

--Sr4RA 3Q2--  ---w ±RA 313— -RCR4. :r_w*CA- 
Ingradlsnt 	 RQ . 	TPG! Llct 	ChernlcdCakg, CERCLA 	201,9 8(d) 
Pofmsiurn Bramhde (7758-02-3) 	 No 	Na Ido 	Ma Nv 	h!o Na 

Chemlcal' VlFeapans Converrtion: Na 	TSCA 12(b): Nn - 	ODT,q: No 
sAR,4 31?1312: Aa.lte' Yes Chronlc: Yas Fkre: No Pressura: No Reactr+ity: Na 	(Fure l86lid; 
VMFarning: 
TI-fIS -PFiODUC7 :  COhJTAN'S A'GHEtM11CAL(S ~~}.fCk~OWlw1 i'0TI'iE ST1~TE~C~F GA~1F~I~hlJi4~~~~CA~JSE.'' : -'' :: : . 	... 	 :. 	. 	. 	.  

Australian i#axcherrt Code: fda infarmation found. 	Atlstralian PoIsorl Scheduie: No inforfrtiataarl found. 
WHM1S: 

	

	TMis MSDS has baan prepareci aocordirwg to the hazard criteria of the Corltroiled Praducfs 
Ftegulations (CPR) and 1ha MSDS contains all of #he infarination required by the CPR. 

16. Other Irffarmation 

I+IFPA R2tirlgs: 
HeaNFl_ 2 RammabiCity_ Q Reactivity: 0 
Label Hazard Warttiing: 
VYARfdINGk HA#2N1FUL IF S1NALLOWED 0F2 3NHALEi]. ,4FFECTS CENTRAL NER1{Ol1E SYSTE1u1, BRAIN 
AND EYES_ IVIAY CAUSE IRRITATION TO SiC1N, EYEB, Ah3D FZESPIRATORY TRACT. 
Label Precautions: 
Avofd brealhing dust, 

PaQe 4 af 6  
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!l2SD5 NuFnber:P558T 	 EffaGiJvaDato:7z1Sd8l 

lfeep can#ainar clmed. 
tlse wfth adeqrrate ventiiafian.. 
Avoid oontact wOth eyes, skin and dothirrg- 
Wash thorvughly after-handling. 
La6al r-lirst Llid: 
If swallowed, fr4duce vnmiting immediately as ciErecled by mectical personnel- fslevar give artiythEng by rridurh to 
an urkaonsciaus person- If inhalled, remove to frash a -tr. It riot breathing, give arlificial respiratian. If brGathing is 
difficul#, give axygen. !n case of contaa#, immecliately t}Lish ey$s or skin with plenty of water for at least 15 
minutes. ln'all cases call a phys3cian. 
Pr ~oduct Usa: 
I,.$boretory Reagen#. 
Revlsion Informatlorr: 
Neur 16 section 1w+1SDS #armat,.all saCkions haue been revised. 
DIsctaimer: 
Malitnckrcdt Baker, Enc. provides tlne infomiation cantained herein fn gaod faith tyut rnakas no repEresenliatior: a! 
to its c.arrMprehansiveness or a=racy. This docurrrent ls Intended only as aguide to the appropriate 
precaukfonary handing af the maf,eriai by aproperty traimd pomon using fts prorJuct. Ir)ct'rviduafs reoeiving khe 
Infofinatian rnust exe"e thelr Ind"ndeni judg ment in determining b approprlateness tor a particular 
purpose. M,4LLINCkCRODT BAICER, INC. NlAI{ES NO REPRESEAITATIOIVE OR UVARRANTIES, EITHER 
EXPRESB OR IMPLIED, INCLLIpING WITFEOUT LiM1TATION ANY WARR,4NT7ES OF MERCHAhITAaILITY. 
FIT1dESS FDR A P14RT]CUU4R PUFtPOSE V1IlTH RESPECTTpTE1E INFDFtAAATIOhi 8ET FORTIi HEREIN 
OR 7HE PFtODUOT TO WHIOH THE INFORA+fATION REFEF2S, ACCORDIhtGLY, N1ALLJNCKRODT BAICER, 
IhlC. WIL.L fx10T EE RESPONEIBLE FOFt D,4fx+WGES RFSUI.TING FROM USE OF OR FtELIAtVQE VPON 
THIS IFJfOFiMATION. 
Prepared By: Strategic S-ert+ices I]tvisiars 

Phdne Nurrtber; {314) 539-1600 {U.&A-} 

Pa-ge 6 of 5 
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Sotlium Bicar'bonate 	 Page I of 8 

Sodium Bicarbonate 

* * ** IVFA'I'WAL SAFETY DA TA sHEET * * * * 

Sodnum Bicarbonate 
20970 

**** SECTION 1 - CHEMICAL FRODLTCT AI+II} COIv1PANY IL}ENT1F1CATIOId **#* 

MSDS Narsne: Sodium Rica>4onate 
Catalog Nxanbers: 
BP328 1, BP328 500, RP3 25-1, BP328-500, BW13 501300, BW1350150, BW13 5 0350 }  
S233 10, S233 3; S233 50, S233 500, S233-10, S233-3, S233-50, S233-500, 
S2333007.5, S631 10, S631 3, S631 50, S631-10, 3631-3, 5631-50, 8631-5Q0, 
S71986, S71986-1, S78284, S78284-1 
Synonyms: 
$aking soda, sadium, acid carbaaatc, sodiurn hy&n8etr cwbonate, . 
manosodium cmlaanate, bioar$ojnate of soda 
Can7pan}► Identifirxttion: Fisher Scietttifse 
i ReagW Laria 
Fairlawn, TTJ 07410 
For inform$tinn, ca13: 201-796-710{l 
Ernergexcy 1+iwnber: 20 1-796-7 XO{} 
I~'ar CHEIti+PTR.EC assiatance, ca11: 8D0424-93U4 

**** SEG*TION 2 -  COMPOSITION, INFOit.I1r1A'FION DN Ih]Gli>*DiET1TS **** 

+---------+~~~.,~---------------_------ ~-_-+----~---+----------+ 
~ CAS# I Chemical Narne I°fo I EINECS# { 
~.~.,------ ~ ----__-. -------------_-_---_ ~__~~,~ _~- ------- ~ 
1 144-55-81Satliiun bicarbonate 1100 junlisted I . 
~- ,~----------+--------.Y..-----------_—_— ,._~.._+~----~-~+-------+ 
**** SEC'I"iON 3 - HAZAkDS MENTIFICA'I?lON **** 

EMERGErrcY OVERvEEW 
Appeamncw, Wh.ite crystalline powcler oX g=ules. Flash Point: .0 C. 
CAUTION? MAY CA1JSE EYE AND SKIAi HURI'I'A'1'ION. MAY CA,USE RESPIRATORY 
AND IlIGESTIVE TR.AC7' IR1t1TATION. 
Target 4rgans: Nme. 

Fotential Hee1th EfFms 

I1+fay catase eye irretatian. 
Skin: 
Iv1ay camse skin i.uritation. 
Iligestion: 
May caw%e irritatinn ofthe -digwtivc traLt. 
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Inhalaokion: 
Czum respixatary #ract irritatlon. 
Chranic: 
Pmlanged ot repeated skin oontsct may cause irritatian. 

**°"* SECTrOIN 4- FIKS T AID MEASU RES ***P 

Eyes: 
F1ush eyes with pterrty of water for at least 15 minute.s, 
oomione11}► ]sfl:ing the upper and 1ou€ex 1ids. fie# medical aad.. 
Sldn: 
fiet rncdical aid. F.lush sldn with plenty of aoag and water for at 
least 15 rninutes w$ile removing conaminated clothing and slioes. Wash 
alot,hing bef`ore rouse,. 
lngestian; 
ifvicfiam is catisci" and alert, give 2-4 cupfuls of milk ar water, 
Get medic$1 aid. 
Inhalation: 
Remove from expoaure to freskt eir immeciiatefly. If not breathiM 
gtve artificia1 respiratinn, ifbreatbing is'~'icult, give oxygen. 
Get rnedica1 aad if couglx or othcr symptomo appear. 
Notts to Physicfan: 
None 
NOne reporterl. 

*** aSECTION 5- FIRE FIGHTTNG II+tEASURES **** 

Gcnm-al Infarmaotion: 
As in any fire, wear a self-contairted breadiing apparatus in 
pmsum-demmd, MSHA1NIOSH (approved ar equivalent), and fiill 
protective gcw. Iw+iaterial will not bum 
EWnguishing Me&a: 
For smaH fres, tse water spray, dry clremical x  Carhon dioxide or 
chemical foam, 
Atnboygnittan Tomperature; .0_C (32.00j) 
Flah Point: .0_C (32.00 F) 
IdFPA Rwdng: Not publisfaed. 
Exglo6ian Litr~ts, Lower; Not availab]e. 
I.3pper: Not available. 

**"`* SECTION G - ACCIDEN'f"ALs RELEASE 1vEASURES**** 

General Infomnation: Use proper pmonW pnAective equipment as infficated 
in Sectsoaz 8. 
Spi.ilslLeaks: 
Vwuum c,r svveop ug materiai and place into a euitable cliffiposal 
wntaiiw, Avoid ganetating dusty oonffitions. 

* 01* * SEC-TION 7 - HANI}LIAiG and STORAGE **** 

Handling: 
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Wash thoroughly after hudling. Minimize du.st generatiort an.d 
accumlat:ion. -  Avnid prolonged or repeated conw with slcin. Avoid 
breatlling vapors from heaW mterial. 
Storage: 
Store in a coo1, diy, we11-ventilated area aovay fmm inoompatihie 
substance~s. 

**** SECnON 8 - F.,XPOSLTRE COAITROLS, PEIRSDNAI. PROTECTION **** 

Fn&eer-ing Contrnls: 
C3ovd geaeral ventilation should be sufficient tn control aiFbome 
levels.  

EWMre Limits 
_.-------+----------------+-----_— --- —_.J .-+,~---------_* 

~ Chemical Narne I ACGIIM I NIOSH JOSHA - Final PELs ~ 
~-------------_--____ ~_~_r.~_`_~ .._ ~-------------- ~--------------N 
~ Sodiun bicttrbonate inane liatnd Innne ]isted ~wn6 list-ed ~ 

OSHA Vacated PELs: 
Sadium bicarbonate: 
No O6HA Vacated PELs are listed far tYiis chemical. 

Persmal Prntaativa Lquipment 

Eyes: 
Wear safely glasses with side shields. 
Skin: 
Wm appropriate glaves to preveint skin exposure. 
Clothing: 
Wm apPropn-iate protective cloding bv ~ninimize 
oontact with skin. 
ResgiFat m: 
A NIOSHJMSHA approved arir purifying dus-t or mist 
m8p1r8t4r. 

* * * * SECTION 9 - PHYSICAL ANL? CHEMIICAL PROPERTIES ** * * 

PhysiCal State; So1id 
Appearance: Rhite crymlline powder ar gmules. 
Odor: Odnr] ess 
pH: 8.3 (0,1M solutiorl) 
Vapar Pmsure: Not $vailable. 
Vapor I]enslty: Nat availab]e. 
Evaporation Rate: Alot av2uilable. 
Vioc#si#y: Not avatlable. 
Boiling Point: Not available. 
FreezinglMelting Point: 270_P 
Decornposition Tempeaature: Not aveilabte. 
Solubs'lity: Soluble in water 

lt#+...If+s,xnnorlrn n1ke.rn Yeefe*a eu1l3lA,{C FlqfTlFaiHCYll 1rtm1 	 Isti(l/'}.rw 
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Specific .firavitylDensity: 2.I6 
MoIecular Farinula: NaHCO3 
IvioIecniar Woght: 83.995 

**** SFCTION 10 - STABILIT'Y AND REACTIVIT3Y **** 

Chernical Stability: 
St$ble. 
CAxuktions ta Avoid: 
bwompadb10 mtaials. 
Inonmpst[bilities wi#h Other Iviaterials: 
Ream €angmusly wi#h monoam mvum phosphw or a sodium-potasgum 
alloy. Deaornposes by reaction With 8cid5. 
Hazm-dous I7eoornpOsition Products: 
Carbon manoxide, carbon diaxide. 
H=ardaus PolyTnerizatiog: Has r*t laem toporta 

**** 3EMON I 1- TWUCOIOCICAL INPORPAAITE}N **** 

RT13CSO: 
CAS# I44-55-8: VZO950004 
LD501LC50: 
C11S# 144-55-8: Oral, mome: isDSO = 3 360 -mSllcg; Ora1, rat: IfD50 _ 
4220 mg/kg. 
Carcinogearicity: 
Sodtuna bicambonate - 
Not listed by ACGIII, IARC, IVIOSH, N'FP, or OSHA. 
Epideniology: 
Nnne repvrted 
Tcratnpnicity: 
Experiinenw teramstn 
Repraduotive Eftects: 
INr,ne repOrted 
Neumtoxicity: 
Na infameotion reported 
mu#agenicity: 

~tati~n ~iata` lut 	repvrtad 
ocha swdim, 
None ropoxted 

* * "` * SECT'ION 12 - ECOLOGICAL INFORIvLATION * * ** 

Ecotoxiciiy: 
This olxmioal ]ias no bialogical oxygen deaand and will not directly 
or indircctly cause oaygen depletion in aquatic arganiaFns. It ltas a 
lovv potentia] to affet aquatia organ.igv s. Acute aquatie etrects: 
24-lsour i.C50; Mosquito fish: 7700 ing/Y. 48-Itow I_.C50; A+iosquito fish; 
7550 rmglL 96-how LC50; B1uegi11 sunfisb: 5250-9000 mglL. 
hmmob2lization thriosiYold; TNata flea: 2350-420{} mglL 
EnvironmenW Fate, 
Thi.s chmxica1 rcleased into the enviranment is not experW to havif, a 
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significant inlpw. 
Plty si calf Ch emi cal: 
Alane itiepoited. 
Odier: 
None reported. 

**** SECTIORI 13 - DISPOSAL CONSIDERATIOPNS **** 

Dispme of in a naanner consistent with €ederal, s#ace, aad loCal regulationg. 
RCRA D-Series Maxim= Conoentrationo#`ConUuxiiinanW Not listect. 
RCkA U=Series Chr+anrtc Taxicity Refxence Levels: Not list ~ . 
RCRA F-Se,ries: Not iisW. 
Rt1RA P-Series: Not 3isW: 
RtwRA U-Series: Not liste:& 
Not Haed as a rna#,eria1 banned fi -om land disposal according to RCRA. 

*'*** SECTION 14 - TRANSPO1tT IlNFORMEA'nON **** 

LFS I}OT 
No kf`ormatioa avas7able 
Imo 
Not regulated as ahazardous maieriaj. 
IATA 
Not regulated as a hazardous uiaterial. 
RIDIADR 
Not togWaUd 4s a haraidous mateaial. 
twanadian Ti7O 
No informacioin available. 

*sss SECTION 15 - REGIJLATORY IINFORA+fATION * * ** 

A- Federal 
TSCA 
CAS# 144-55-8 is listed on the TSCA inventary. 
Health & Safety RepOr[mg LYst 
Nnne of the chemicu]s m on the, Hea1th &Safdy Reporing Lisl, 
Chemical Test Ru1e; ~ 

None of the che,uficals irt this pmnduct are under aChemical Test Rule. 
Saetian 12b 
None of #he chemicals arc ]isted under TStwA Seation 12b. 
'Y`SCA Signifiicant IVew TJse Rule 
'Aione of thw chemiWs io this rnatefial have a SNUR undff TS CA. 
CERCLAlSA1RA 
Saction 302 (RQ) 
None of the clxenrdcala in this materrial have an RQ. 
Soction 302 (TPQ) 
Note of t#e chemica]s in this product have a TPQ. 
Section 313 ' 
Nn chemicals are rcportable under Section 313. 
Clesn Air Act: 
This fnaterisl does not oontain any hazmdaus air pollutants. 

11++m. I1AiFfLIT447YY r.}tio-r:t 4ea+n#w% a,9ti -ifAAQT3C1Vei1f'nl -k* rnl 	 4%'11 fl!')fff17 
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'I'his inatm'ial does nat cotbtain aay Claas lOzone dep10xs. 
Thjs rnatcrial does not cort#ain any C1ass 2 Ozanc depletors. 
Cle,an Water Act: 
Adot* of#he chemicals in thiig praduct we ltsted as Hazardous 
~bstanves under #he CWA, 
NotYe of the chernicals in#hrts groduct ue listed as Privnty 
Pollutards unde:r 1h6 CWA. 
Nme of the cliemicals in this pradtct are listed as Toaic Pollumts 
under the CWA. 
OSHA: 
ldonc of the chemicala in thi s pmduct are conaidered highly haxardous 
by OSHA. 
B. State 
Not presen# on state lis#s #'iom CA, FA, Iti+fN, h+f.A, FI.,, ar NJ. 
Ca]ifoenia Ido Siignificamt Risk Leve1: 
None of ihe cIxe,rtiWs in Ne product 4m Iistad. 
C. Inte=donal 
CanMa 
CAS# 144-55-8 Xs listed on 0naMs DSLINDSL Lst. 
CAS# 144-55-8 ts nvt listed an Canacla's Ingndient Disolosm List. 
Europeau Labeling in Accadrdance with EC Ds'rectives 
Haxxaurd Symbols:Nnt avatlable. 
Risk Phraea: 
Safety Phrases: 
Exposum I.,iwits: 
OFL-AUSTR.AIIIA:'I`WA U.1 ppdn (O.3 nrl&Jm3). O$L BE1`.CItJM:STEL O.11 ppm (O.3 
n&rm3). - 0EL-DENM.ARK:'IWA 0.3 ag/m3. OEL-FINLAND:TWA 0.1 Ppm (0.3 ng/nx3) 
;S'I'f?L 0.3 ppm(4.9 mglm3). OBL-1~'RANCE:STEL 0.1 ppm (0.3 mglm3). OELrGE 
R11IANY:T'W/yi 0.07 ppm (0.2 mp,/ro3). OEL-THE NE'TxERLANDS;7'WA 0.1 ppan (0.3 xn 
gW). OfsLRswITZERI.AND:T'WA 0.07 pprn (0.2 mgJtn3). OEL-UNIrED KINC ~ìDOM:TW 
A 0,11 pprn (0.3 mWjny3)aSTEI... OEI., II+I BULCARIA, CDLOIv1BI.4, JORDAN, KOliF-A c 
heclC AWLH TLV, O1~L IPV NEW ZEALAIND, SINGAPORE, VIETNANI oheac ACOI TLV 

""*** SFCnON IG - ADI}TTIONAL IhTFOR14iPiTiOA1 '"*** 

Addiitional I nfornaation: 
Added NFPA codes tn Sectian 5. Added SARA classificatioris to Sectkon 
15. 
Smian 3, E= Overviea+r, addod "CAUTIOM.". 
Section 3, Fmer Ovemew, addad '"I1+i'AY CALTSE EYE AND SKTN 
FRRI'TA'I'ION...". 
Section 3, Emer Overview, added "11+1<AY CATJSE RESPIRATORY AND 
DICES'TTVE..": 
Seadon 3, Ey4o Effiects, added "Iviay cause eye tnita#ion...". 
Section 3, Skia F-€#'ects r  added''Nlay cause skin imtataon...". 
Section 3, InMation E#lt'octs, addod "Causes res&atrny tract 
i!.riWon,.". 
Sectiort 3, Ingestion Effcts, added "Ma} ► cause irritation -of the 
digoad.. ~ 

Section 3, C'ht`onic EffeCts, added "Pralonged or repeated slan 
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Soc#ion-4, Eye FiW Aid, added "Flusli eyes wlth plenty of urater 

Serct,ion 4, Eye First Aid, added "Get medical aid...". 
Section 4 k  Skin First Ai€1, added "Flush slcin vwit:h plenty af'soap 
and.. "'. 
Sectian 4, Skin First Aid, added rtGet rnedical, aid.,.". 
Sei7tio-n 4, Slcin Fits# Aid, added "Waslr clotling ia ,cfnre feuse...'. 
Sechrtn 4, Inhalation I~'irst Aid, erdd*d "Remove fnom exposure to 
ffesh air i..". 
Seution 4, Inhala#ion Firsk Aid, adcleri "Ifnot . irreathing, give 
artificial r.. ". 
Sacttnn 4, Inlialation First Aid, added'"lfbreathing ]s dxfficult, 
give -oxy.." 
Section 4,' Inhalation First Aid, added "IJet medical aid if caugh or 
ather s..°. 
Sectson. 4, Ingeatinn First Aid, added "If vict3nu is conscious 8M 
{lleft, 

Sechan'4, Inpstton First Aid, added "Get medtcal aid,,.". 
Sectian 5, Extinguishing h+iei~ added "For small fires, use water 
TM}FT d..A. 

Secton 5, Gareral Firefighting, aided "As 1n ar ►y fire, w= a 
5e11-COritA1m. 11 , 
Seetson 5, Gmerai Flrefigtbhus, added °IVaterW wilI not burn...", 
Seclio» G. Spillsflxaks, added'"Vacuurn ai svvcep up mat*yial and 

Sectlan G, SpillsfLxaks, Wed "Avoid generating dusty 

Section 7, Hmdliag, alded "Wash thoroughly after handling...". 
Secsion 7, Handling, added "Miuitnize dust genemtion anrl accumu,.". 
Section 7, Handling, aclded "Avoid prolonged or repeated vontact..". 
Section 7, IFIandlin& added "Avoid breathing vapvrs ffrorn heateda.". 
Secfian 7, 5turage, addetl "Store in a -cool, dry, well-ventilat.. ". 
Section 9, Engin. Contro1s, added "Goad general uentilatian should 
be.". 	. 	 . 
Seo#ion 8, Eye Protection, aadrled "Wear safety glasses with side 

Section 8, Slan PFvt,ect:on, added "Wear appropriatn glmes to preven 
L.. '" . 

Seotion 8, Clothimg, added "Wm apMpriate protective o1offiin..R. 
section S, itespirakors, added "A NIOSHJAdSHA approved air purifying.. 
kt 

5eotian 9, Physical P-mpertiee has cbanged. 
SectiaII 10, Stablllty, adied "Slable...". 
Sectian 10, Condit. to Avoid, added "inccrmpatible materiitls..", 
secl;iau 10, Deoompositirm Prod,, added "cabaA monoxide..". 
~ACtian 10, Deoornposition Prod,, addvd "carlori dioxide..". 
Sectiori 10, Imcomputibilities hes clyangad. 
Scction U, Epidemiology has oh$nged. 
Section 1 I, Ideumtuxtcit'y has chetiged. 
Soefion 11, Teratngeninity has changed. 
SccEion 11, Mutagenicity bw c]mgod. 
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Sectir}n 11, Repradiuctive lyas chauged. 
Section 11, Other Info 13as changed. 
Seefion 12, Ecoiogy Info lnas cbanged. 
Sectinn 12, F.itviron. Info has Clxanged. 
Secfioln 12, Physicai Info has dmged. 
Secdon 12, Other Info has change& 
N1SDS Creation Date: 121 13!1 994 Revision Date: 311811996 

T'he inforuratidn above io'believed to be ac5cura#e . and reprcscnts the best 
informa#ion mv=lly aYaable to us. I-lowever, we make no vmraxty of 
rncrchantability or any o#her warran#y, exgress or irnpiied, wM respect to 
swh infor=tinn, and wo assuma Do habili#y resulting from its use. FJsers 
should make thm own inveatigationa to deternoine tlle suitability of the 
infornaation far their parti.cular peIIposes. In no way qhall Fisl,er he llalrle 
for any ciairns, losm, or damaM of any thard party or for losk prafits 
or any special, indireck, inoidmitd, emequenfial or ex=plsay 
dmmges, howsoe.ver atisin& even if Fisher has been advised of 
ttie possi"bility of such darmtges. 
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